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MANDATE OF THE TRANSPORTATION SAFETY BOARD 


MANDATE OF THE TSB 


The Canadian Transportation Accident Investigation and Safety Board Act provides 
the legal framework governing the TSB’s activities. In essence, the TSB has a 
mandate to advance safety in the marine, pipeline, rail, and aviation modes of 
transportation by: | 


° conducting independent investigations and, if necessary, public 
inquiries into transportation occurrences in order to make findings 
as to their causes and contributing factors; 


¢ reporting publicly on its investigations and public i inquiries and on 
the related findings; 


¢ identifying safety et as Re by transportation occur- 
rences; 


¢ making recommendations designed to ee or reduce any such 
safety deficiencies; and - 


¢ conducting special studies and special investigations on transporte: 
tion safety matters. . 


It is not the function of the Board to assign fault or determine civil or criminal 


liability. 
INDEPENDENCE 


. To enable the public to have confidence in the transportation accident investigation 
process, it is important that the investigating agency be, and be seen to be, indepen- 
dent and free from any conflicts of interest when it investigates accidents, identifies 
safety deficiencies, and makes safety recommendations. Independence is a key 
feature of the TSB. The Board reports to Parliament through the President of the 
Queen’s Privy Council for Canada and is separate from other government agencies 
and departments. — 
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CHAIRPERSON'S MESSAGE 


am pleased and honoured to present to 
Parliament this third annual report of the 
Transportation Safety Board of Canada (TSB). 
Since my March 1990 appointment as first 
Chairperson of the then newly formed TSB, I 
have retained my conviction as to the importance 
and scope of the public service which the TSB 
was established to provide and the magnitude of the responsi- 
bility given to Board members and staff alike. 


The TSB’s object is to serve the public by advancing marine, 
pipeline, rail and aviation safety. Its mandate is to conduct 
independent investigations of accidents, make findings as to 
their causes and contributing factors, report publicly on its 
findings, identify safety deficiencies and make recommenda- 
tions aimed at reducing or eliminating those deficiencies. 


Parliament, in approving the TSB’s enabling legislation, confirmed that transportation safety in all 
these modes was of the highest priority in Canada and that independent, sound accident investiga- 
tion was indispensable to ensuring transportation safety. Nearly all Canadians are affected in some 
way, to a greater or lesser extent, by the transportation system. Effects of transportation accidents are 
widespread and their economic and social costs incalculable. 


The existence of the TSB ensures that there can be objective accident investigation, unbiased towards 
any special interest group. Canadians can rely on accidents being investigated by an independent 
agency, one which has no involvement in the circumstances which could have led to the accidents. 
The public can have confidence that safety deficiencies will be identified and brought to light so that 
steps can be taken to correct them. While guarding its independence, the Board cooperates with 
operators, regulators, industry, unions, associations and individuals in the pursuit of a safer trans- 
portation system. 


Canada is among the leaders worldwide in providing independent, thorough accident investigation. 
Other nations have recognized our achievements, and this year the TSB has been involved in working 
with other countries as they examine ways to improve their own approaches to transportation acci- 
dent investigation and safety. In this work, we also learn from other nations and increase the effec- 
tiveness of this agency. 


Board members and staff are working hard to carry out the TSB’s mandate in the most effective and 
efficient way possible, so that we can identify the most serious safety deficiencies and make sound 
recommendations aimed at eliminating or reducing them. At this time of economic restraint, every 
federal agency is attempting to do more with less demand on the public purse. The TSB is no excep- 
tion. 


Our policy for deciding which accidents to investigate ensures that efforts and resources are devoted 
to those accidents where there is the greatest likelihood of identifying areas which can be improved 
and so lead to the reduction of accidents in the future. Implementation of this policy, and of a con- 
current policy to ensure timely production of TSB reports, has been the major focus of our activities 


during this past year. 
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1992 STATISTICAL OVERVIEW 


he number of accidents reported to the TSB declined in 1992, in large measure reflecting 
declining transportation activity levels. While activity data is not uniformly available across 
the modes, the available statistics suggest that accident rates (accidents per activity mea- 
sure) declined slightly in 1992. A brief statistical summary, by mode, follows; more detailed 
statistics are presented in Appendices B, C, D and E and in the TSB’s annual Statistical 
Summaries. 


MARINE | ship also declined substantially—by 37 per cent. 


However, definitional changes in reporting 


The 1992 total of 1,122 marine accidents reported | Tequirements have affected the 1992 statistics, 
to the TSB, which includes shipping accidents especially in this category. (Note: Accident data 


and accidents aboard ship, represents a substan- do not include pleasure craft except when the lat- 
tial decline of about 18 per cent from the 1991 ter are involved in an occurrence with a commer- 
total of 1,369. Shipping accidents normally cial vessel.) 

account for approximately 80 per cent of the Changes in reporting requirements reduced the 
total, and this category of accidents declined by number of reported accidents significantly in the 
roughly 12 per cent in 1992. Accidents aboard last half of 1992. Marine occurrences became 


reportable to the TSB with its 
establishment on 29 March 
1990. However, the reporting 
criteria that had been estab- 


British Columbia 


eee 1 lished by Transport Canada 

MARINE ACCIDENTS 1983-1992 were continued until finaliza- 

Ne of Accidents tion of the TSB’s Regulations in 
aes July 1992. The major effect is 


that many mishaps previously 
recorded as “marine accidents” 
are now regarded as “industrial 
accidents” and are not recorded 
1000 by the TSB. Typically, these 
involve injuries to non-operat- 
ing crew members. It is estimat- 
ed that reported accidents 
aboard ship were reduced by 
1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 100 and shipping accidents by 
10 as a result of these reporting 


1500 


EH Accidents Aboard Ship == Shipping Accidents 


Pipeline 
Petrolia, Ontario 
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changes. (Some of the occurrences that are no 
longer categorized as accidents are still 
required to be reported to the TSB as “marine 
incidents”.) 


Absolute totals for marine accidents increased 
more than 20 per cent between 1987 and 1990. 
Coincident with a decline in shipping and fish- 
ing activity in the past two years, accidents 
appear to have declined to the 1987 level, or 
lower, even after adjustment for definitional 
changes. 


The number of vessels lost in 1992 was consid- 
erably lower (23 per cent) than the figure 
recorded in 1991. The 1992 total of 28 marine- 


COMMODITY PIPELINE 


A total of 41 commodity pipeline accidents 
were reported in 1992, a decline from the figure 
of 47 in 1991. New TSB Regulations also 
resulted in the reporting of three pipeline inci- 
dents in 1992. These occurrence figures do not 
include third-party incidents, such as excava- 
tion equipment contacting, but not rupturing, 
the pipeline (approximately 100 in 1992), 
which are reported under separate regulations 
of the NEB. 


FIGURE 2 


related fatalities is also a significant decline 
from the 42 fatalities reported in 1991. 


A total of 284 marine incidents were also 
reported to the TSB—a 29 per cent increase 
over the 1991 figure. This increase is partly 
due to the changes in reporting requirements 
and an apparent increasing tendency on the 
part of masters and pilots on commercial ves- 
sels to report close encounters with pleasure 
craft. 


Regionally, in 1992, the most notable decline in 
accidents was recorded in the Western region. 
There were also significant decreases in the 
Maritimes and Newfoundland regions. 


Canadian pipelines transport vast quantities of 
combustible and explosive products, and a sin- 
gle major accident could result in many fatali- 
ties. However, human casualty numbers are 
quite low in this mode; there have been five 
commodity pipeline-related fatalities and 34 
injuries since 1987. Commodity pipeline acci- 
dents resulted in three injuries in 1992; there 
were no fatalities in accidents reported to the 
TSB. 


COMMODITY PIPELINE ACCIDENTS 1983-1992 


Number of Accidents 
50 + 


40 
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RAIL 


The TSB received 918 reports of railway acci- 
dents in 1992, which is five per cent below the 
previous year’s total of 962. Concurrent with 
the decline in accidents was an estimated one 
per cent increase in the number of train-miles 
performed by railways under federal jurisdic- 
tion, indicating a five per cent decrease in the 
accident rate (accidents per million train- 
miles). 


Historical rail data presented in this report 
reflect the occurrences as reported to the 
National Transportation Agency of Canada (and 
its predecessor, the Canadian Transport 
Commission) in earlier years. Changes in 
reporting requirements resulting from TSB 
Regulations issued in July 1992 may have had a 
small impact on the statistics, although not sig- 
nificantly affecting the reported trends. 


Approximately 35 per cent of all accidents 
involve railway cars carrying dangerous goods. 
In 1992, a total of 304 accidents involved dan- 
gerous goods, which is a decline of 13 per cent 
from the 1991 total of 350. 


FIGURE 3 
RAILWAY ACCIDENTS 1983-1992 
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Main-track collisions and derailments 
increased in 1992. Derailments, in particular, 
increased to 121 from 106 during the previous 
year. Track and equipment play a large role in 
such occurrences. 


Conversely, there was a decrease of about 8 per 
cent in crossing accidents. Such accidents 
account for the largest portion of railway acci- 
dents in any one year (41 per cent in 1992). 
There was also a decline of 10 per cent in the 
number of accidents reported in yards, spurs 
and sidings. Such accidents normally occur at 
slow speeds during switching/humping opera- 
tions, and the majority of these reported cases 
involve dangerous goods cars. 


Persons struck by rolling stock on railway 
rights-of-ways other than at railway crossings 
make up the majority of the remaining acci- 
dents. These increased from 110 in 1991 to 125 
in 1992, and they mostly involve trespassers, 
one-fifth of whom are suspected to be commit- 
ting suicide. Alcohol and drug involvement 
also plays a large role in trespasser occur- 
rences. 


A total of 716 railway incidents were also 
reported in 1992, a decrease of 15 per cent from 
the 1991 figure (843). Most 
of these incidents (about 80 
per cent) are dangerous 
goods leakages not related to 
train accidents. These 
declined by about 12 per 
cent. Other types of incidents 
have fluctuated over the last 
three years mostly as a result 
of varying reporting practices 
up to the implementation of 
the TSB’s Regulations. 


1991 1992 


Greater 
Montreal, Quebec 


Susan Fortier 
Statistical Analyst 
Head Office 
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Railway-associated fatality numbers are up 
from last year. Fatalities rose by nine per 
cent—from 124 to 135; however, injuries 
decreased by 19 per cent—from 462 to 374. 
Approximately half of the deaths in any one 


ing accidents. The other major category of 
railway-related deaths involves trespassers. 


AIR 


Canadian-registered aircraft (other than ultra- 
which represents a slight decrease of about 


1991. The decline in accidents can be partly 
attributed to a decrease in flying activity. 


duce precise accident rates (e.g. accidents per 


about 14 accidents per 100,000 flying hours 


ed to the Canadian Aviation Safety Board and 
Transport Canada in earlier years. 


FIGURE 4 
AIR ACCIDENTS 1983-1992 


Number of Accidents 
600 + 


500 + 


400 + 
1983 1984 1985 1986 1987 1988 1989 


EX Accident Rate* 
*Accidents per 100,000 flying hours 


= Accidents 


year involve motor vehicle occupants in cross- 


lights) were involved in 439 accidents in 1992, 


three per cent compared to the figure of 454 in 


Quantitative data describing flying activity for 
1991 and 1992 are not currently available from 
Statistics Canada; thus it is not possible to pro- 


100,000 flying hours) for those years. However, 
it is estimated that accidents have occurred at 


since 1990, with a slight downward trend over 
the last two years. Historical air data presented 
in this report reflect the occurrences as report- 


For the second year in a row, fatalities 
increased at crossings protected with automat- 
ed warning devices. This indicates that human 
behaviour—more specifically, motorist action— 
continues to be an important underlying factor 
in crossing accidents. 


The number of both fatal accidents and fatali- 
ties decreased during 1992, compared to 1991. 
In 1992, there were 47 fatal accidents and 79 
fatalities, as compared to 1991 in which there 
were 64 fatal accidents and 373 fatalities. The 
large number of fatalities in 1991 reflects the 
single accident in Jeddah, Saudi Arabia 
(involving a Canadian-registered aircraft), in 
which 261 people lost their lives. 


Accidents involving Canadian-registered ultra- 
light aircraft increased slightly from 38 in 1991 
to 40 in 1992. Fatal ultralight accidents, how- 
ever, decreased from seven in 1991 to four in 
1992; fatalities resulting from ultralight acci- 
dents also decreased, from eight to seven. 


Accidents involving foreign-registered aircraft 
in Canada have been relatively stable in recent 
years. In 1992, there were 25 such accidents, 

8 of which were fatal, resulting in 19 fatalities. 


A total of 672 aviation inci- 
dents were also reported in 
1992, down from the figure of 
694 in 1991. Approximately 


Accident Rate*  0ne-fourth of annual reported 


- 15 incidents are classified as 
“risk of collision” occur- 
rences. (But the vast majority 
of these involve a technical 
loss of separation rather than 


* 185 à serious risk of collision.) 


Je 12 
1991 1992 


TRANSPORTATION SAFETY BOARD OF CANADA 


ANNUAL REPORT 1992 


GENERAL ACTIVITIES 


POLICIES AND PROCEDURES 


he creation of the Transportation Safety Board, in the spring of 1990, constituted a signifi- 
cant change in the approach to transportation occurrence investigation in Canada. In par- 
ticular, occurrence investigation responsibility for the marine, commodity pipeline, and rail 
modes was assigned to a new independent agency, together with air mode investigation 
(which had been conducted for six years under similar legislation). 


The new Board immediately began developing 
and implementing policies and procedures with- 
in its legislative requirements. The Board has 
developed uniform standards of quality in inves- 
tigations and public reports for all modes. With 
the completion of the public consultation 
process, the TSB’s Regulations were promulgated 
in mid-1992; they reflect a philosophy that focus- 
es on the Board’s transportation safety objective. 


Conformance with the new philosophy and stan- 
dards necessitated changes in investigation pro- 
cedures and in the content and format of the 
Board’s reports. These changes were most signifi- 
cant in the marine, commodity pipeline and rail 
modes, for which occurrence investigation had 
previously been conducted by the regulatory 
agencies. The new standards and procedures are 
now largely in place. The first TSB rail reports 
and recommendations were produced in 1991; 
1992 saw the completion of the first marine and 
pipeline reports as well as the first TSB Safety 
Recommendations for these modes. 


In mid-1992, the Board identified timeliness as a 
major focus. The resulting changes to the report 
production process will allow the Board to ana- 
lyze occurrences, make findings, identify safety 


deficiencies and recommend safety action, where 
necessary, on a more timely basis. The Board 
hopes that the procedural changes will enable it 
to complete all investigation reports within one 
year from the date of occurrence. Undoubtedly, 
delays in the investigation process occasioned by 
circumstances over which the Board has little or 
no control may prevent the Board from meeting 
the said time limitation. It is intended to take all 
reasonable steps to keep these at a very minimum. 
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TRANSPORTATION SAFETY 
INFORMATION SYSTEM 


Work is proceeding on the development of an 
organization-wide Transportation Safety 
Information System (TSIS). This system, which 
will eventually encompass information on all 
transportation modes within the purview of the 
TSB, is designed to support the analysis of 
occurrence information aimed at the early iden- 
tification of safety deficiencies. 


One aspect of international cooperation is training: Denis 
Kingsley, Corporate Services Branch, Head Office; Dave Nicholas 
(staff exchange with Australia), Informatics Division, Head Office; 
Wendy Muracz, Administrative Officer, Investigations Branch - 
Air, Winnipeg, Manitoba; Marie-Paule Gibson, Administrative 
Clerk, Investigations Branch - Air, Greater Montreal, Quebec 


The first module of this system, covering the 
entry, storage and retrieval of aviation occur- 
rence data, has been in operation since the 
beginning of 1991. In 1992, the system was 
expanded to encompass data on rail and 
pipeline occurrences. It is planned that a 
marine module will be added during 1993. 
Work is also under way, in cooperation with 
the Australian Bureau of Air Safety Investi- 
gation (see below), to extend the analysis capa- 
bilities of the system. This will aid both inves- 
tigators and safety analysts to identify, and to 
quantify the extent of, safety deficiencies. 


As part of a continuing program of internation- 
al cooperation in transportation safety, the avia- 
tion portion of TSIS has been made available to 
both the Australian government and the Inter- 
national Civil Aviation Organization (ICAO), as 
the basis of their systems. In return, Canada is 


benefitting from the development of new tools 
to aid the process of safety analysis. A number 
of other safety organizations have also 
expressed interest in joining this endeavour. 


INVESTIGATION EFFICIENCY AND 
EFFECTIVENESS 


The Board is continuing to operate its three- 
class occurrence classification and response 
system, which was implemented in 1991. This 
system helps the Board to fulfil its mandate in 
an effective and efficient manner. In particular, 
it is used to determine which occurrences to 
investigate and the level of response. Under 
this classification and response system, the 
facts associated with each occurrence are 
assessed to determine the degree of risk to pub- 
lic safety and the potential for Board safety 
action, as well as the level of interest expressed 
by the public. Based on these assessments, 
decisions are made to direct the Board’s 
resources where there is greatest potential ben- 
efit to transportation safety. 


FIGURE 5 


TSB OCCURRENCE : 
CLASSIFICATION AND RESPONSE 


Class Assignment Response Level 


Investigation and 
Public Inquiry 


Major 

A Occurrence 
Need for Board 

Safety Action 


Investigation 


Reasonable 
B Potential for 

Board Safety 
Action 


Fact Gathering 
[LL at Site 


No Need for 
Cc Board Safety 
Action 


Fact Gathering 
IV by Document 
Exchange 


Fact Gathering 
by Telephone 
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The three occurrence classes and associated 
levels of response are as follows: 


CLASS À - MAJOR OCCURRENCE, NEED FOR 
BOARD SAFETY ACTION. 


Response Level I - investigation with public 
inquiry and public report. 


Response Level II - investigation and public 
report. 


In general, Class À occurrences are the most 
serious and complicated, and they tend to gen- 
erate the highest level of public interest. 
However, such occurrences do not necessarily 
involve fatalities or serious damage to property 
or the environment. 


CLASS B - REASONABLE POTENTIAL FOR BOARD 
SAFETY ACTION. 


Response Level II - investigation and public 
report. 


An occurrence is designated Class B if the facts, 
as reported or obtained in an initial assessment, 
indicate a concern for public safety or reason- 
able potential for safety action. On completion 
of every TSB investigation, a report is pub- 
lished which includes the Board’s findings, any 
identified safety deficiencies and, where 
applicable, safety recommendations. 


CLASS C - NO NEED FOR BOARD SAFETY ACTION. 


Response Level II - preliminary examina- 
tion of the circumstances and production of 
an occurrence assessment. 


Response Level IV - data, additional to 
occurrence notification, obtained by tele- 

_ phone or mail; possible production of an 
occurrence assessment. 


Response Level V - occurrence notification 
information recorded in TSB database; no 
report. 


Response Levels III to V are not investigations. 
Rather, they constitute an examination of the 
circumstances to determine whether a TSB 
investigation is warranted (in which case, the 
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occurrence is re-designated to Class A or B). 

An occurrence assessment, describing the cir- 
cumstances of the occurrence, is prepared if the 
information is judged to be useful for trans- 
portation safety purposes. In all cases, perti- 
nent facts from reported occurrences are 
retained in the TSB databases and used for ref- 
erence and analysis purposes. 


RELOCATION OF REGIONAL OFFICES 


Throughout the year, the process of relocating 
regional offices and transforming modal offices 
across the country into multi-modal offices 
continued. Common standards of accommoda- 
tion and furnishings have been applied across 
the organization, thus improving working con- 
ditions for TSB employees. In all, relocations 
were effected in seven cities: Dartmouth, 
Moncton, Québec, Petrolia, Winnipeg, 
Edmonton and Vancouver. The assembly of 
staff under a single roof in five of these loca- 
tions has strengthened and facilitated opera- 
tions. It has also resulted in savings through 
the elimination of duplication of administrative 
resources. With the relocation of the office in 
St. John’s in early 1993, all the TSB regional 
offices will have been modernized to a national 
standard. 


RATIONALIZATION OF MAILING 
LISTS 


To improve effectiveness and to control pro- 
duction and distribution costs, the TSB began a 
rationalization of its mailing lists during the 
last year. Addressees for various TSB publica- 
tions were asked to complete surveys on four 
different occasions. These surveys have pro- 
duced results: printing, distribution and mail- 
ing costs have been substantially reduced and 
publications can be better targeted according to 
reader interest. The comments and suggestions 
received are now being considered for improve- 
ments to all TSB publications. 


Head, Editorial 
Services 


Head Office | 


Johanne Ostiguy 
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NEW PUBLICATIONS 


The Board recognizes that it can contribute to 
the advancement of transportation safety by 
compiling selected material from the results of 
its work and providing it to targeted audiences. 
In 1992, various prototypes were developed for 
this new kind of TSB publication. One such 
format was used in producing the TSB Safety 
Digest for the rail mode; a different approach is 
being used for the marine and air mode proto- 
types. The first two mode-specific publications 
of this type are expected to be issued in the 
first quarter of 1993. 


LIAISON WITH THE 
TRANSPORTATION COMMUNITY 


In 1992, the Board continued its program of 
external liaison to promote mutual understand- 
ing. Members of the Board participated in sev- 
eral familiarization visits with the transporta- 
tion industry. Board members and TSB staff 
also maintained contact with industry, govern- 
ment agencies, and interest groups in technical 
conferences and meetings. 


The TSB also has a display booth which is used 
at industry exhibitions and conferences to pro- 
mote awareness of the Board, its programs and 


John Mein, Senior Investigator, Investigations Branch - Marine, 
Greater Vancouver, British Columbia; Serge Lavoie, Data Analyst, 
Safety Analysis and Communications Directorate, Head Office, 
VIS Conference - Vancouver 


activities, and to help maintain a focus on safe- 
ty. The booth has been designed so that it can 
be quickly adapted for single-mode or multi- 
modal events. 


INTERNATIONAL COOPERATION 


The Board recognizes that advancing trans- 
portation safety is an international objective 
that benefits from cooperation and discussion 
of issues of mutual interest. Thus, the Board’s 
liaison activities include contacts with those 
involved in transportation safety in other coun- 
tries. Examples in 1992 include meetings with 
similar agencies, a staff exchange with 
Australia, a presentation by the TSB’s 
Chairman at a multi-modal transportation safe- 
ty conference in Europe, and TSB staff involve- 
ment in activities of the Parliamentary 
Advisory Council for Transport Safety in the 
U.K. These and the other examples which fol- 
low illustrate the TSB’s interest and involve- 
ment in the advancement of transportation 
safety internationally. 


International Maritime Organization 


The TSB strongly supports the safety initiatives 
of the International Maritime Organization 
(IMO), the permanent U.N. body devoted 
exclusively to maritime matters. The TSB has 
participated fully in its areas of responsibility 
in the IMO Maritime Safety Committee, and it 
has performed a leading role in specialized 
committees such as the Steering Group on 
Casualty Statistics and an advisory group on 
the Human Role in Shipping Casualties. 


Marine Accident Investigators International Forum 


At the initiative of the TSB, a three-day meet- 
ing involving senior marine accident investiga- 
tors representing 17 countries was held in 
Canada in June 1992. This was the first time 
that marine accident investigators from around 
the world had gathered to discuss common 
interests and exchange information. At that 
meeting it was agreed that there was a need for 
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a permanent association which could be used 
to improve international cooperation in marine 
investigations by fostering the establishment of 
peer relationships and the sharing of investiga- 
tive expertise and resources. Thus, the Marine 
Accident Investigators International Forum was 
created. The forum will hold its second meet- 
ing in Cyprus in 1993. 


Brian Thorne, Director of the TSB Marine Investigations Branch 
(centre) with the participants from 17 countries. 


International Civil Aviation Organization (ICAO) 


The TSB participated in the ICAO Accident 
Investigation Divisional Meeting (AIG/92) in 
Montreal from 11 to 28 February 1992. AIG/92 
was the first formal meeting in 13 years to con- 
sider the need to amend the International 
Standards and Recommended Practices on 
Aircraft Accident Investigation as contained in 
ICAO Annex 13. During the meeting, major 
changes to Annex 13 were initiated which 
should facilitate aircraft occurrence investiga- 
tion worldwide and lead to improvements in 
the quality of investigations. 


Nordic Accident Investigation Group Meeting 


The TSB participated in the annual Nordic 
Accident Investigation Group Meeting in 
Linkoping, Sweden, from 10 to 14 August 1992. 
There is a long history of cooperation between 
Canada and the Nordic countries regarding 


aviation accident investigation. The meeting 
considered and adopted methods of improving 
cooperation between the various investigation 
agencies involved. 


Participation in Foreign Investigations 


The TSB is occasionally asked to assist in the 
investigation of major accidents in other coun- 
tries, particularly for the air mode where the 
Board has considerable expertise in the decod- 
ing and analysis of data from on-board 
recorders. Three foreign investigations in 
which the TSB was involved in 1992 are 
included in the examples of air investigations 
later in this report. 


Winnipeg, 
Manitoba 


Thai Airways International Airbus A310 in Nepal. Photograph of 
the computer screen showing the flight reconstruction derived 
from analysis of the on-board recorder information. 


CONFIDENTIAL REPORTING 
PROGRAM 


The TSB, under its enabling legislation of 1989 
and Regulations, operates a Confidential 
Aviation Safety Reporting Program (CASRP) 
similar to that which had been established by 
the Canadian Aviation Safety Board in 1985. 
Designated TSB staff receive letters and tele- 
phone calls, primarily from aviation profes- 
sionals but also from the travelling public, con- 
cerning aviation safety hazards. Figure 6 
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reflects the different interest groups partici- 
pating in the Program, and Figure 7 reflects 
the cumulative total of reports received since 
the Program’s inception. 


The total number of reports received in 1992 
was 233, slightly less than the numbers 
received in the past two years. It is believed 
that this decline reflects the recent reduction 
in aviation activity. The types of safety issues 
raised by the reporters since the Program’s 
inception are shown in Figure 8. 


Feedback to the aviation community on safety 
action taken as a result of confidential reports 
is published in the CASRP newsletter 
“INSIGHT”, three or four times per year. Each 
edition of “INSIGHT” tends to generate addi- 
tional reports from others who relate aviation 
safety issues that should be examined. 


The TSB is now planning for the implementa- 
tion of a multi-modal confidential reporting 
program to respond to confidential reports 
from concerned individuals regarding marine, 
pipeline, and rail safety deficiencies. 


FIGURE 8 


FIGURE 6 
WHO REPORTS TO CASRP? 
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INVESTIGATION ACTIVITIES 


OVERVIEW 


n 1992, a total of 4,260 transportation occurrences were reported to the TSB. This total 
consists of 2,585 accidents and 1,675 incidents. All occurrences were assessed according to 
the Board’s classification of occurrences policy (described in the General Activities section 
of this report) to determine the level of TSB response. If an investigation is conducted, a 
draft report is produced and sent on a confidential basis to persons with a direct interest in 
the Board’s findings. Following consideration of all comments, the Board produces a public 
report containing its findings and its recommendations to reduce or eliminate any identi- 


fied safety deficiencies. 


Of the occurrences reported in 1992, investiga- 
tions were undertaken in 112 cases (all designat- 
ed Class B). A further 293 cases were designated 
Class C with a Level III response. 


Over the course of the year, 171 draft investiga- 
tion reports (for occurrences in 1992 and previ- 
ous years) were prepared by the Board and dis- 
tributed, on a confidential basis, for comments. 
A total of 245 draft reports were reviewed by the 
Board following receipt of comments, and all of 
these were finalized and approved for public 
release. 


Several examples of specific investigations, in 
progress or completed in 1992, for each of the 
four transportation modes in which the Board has 
jurisdiction, are described later in this section. 
These examples were chosen based on the nature 
of subsequent safety action, the complexity of the 
investigation, or the degree of public interest in 
the occurrence. Also included are examples of 
foreign investigations in which the TSB was 
involved. 


OCCUPATIONAL SAFETY & HEALTH 


Among its internal activities, the TSB had earlier 
initiated a program for the health and safety of its 


field personnel. 1992 saw the culmination of 
efforts to address concerns including protective 
clothing and equipment, hepatitis B immuniza- 
tion, critical incident stress management and 
post-traumatic stress disorder follow-up, and 
medical standards and examinations to determine 
fitness for duty. 


MULTI-MODAL COORDINATION 


Implementation of the TSB Investigation 
Operations Directorate, in the spring of 1992, 
marked the completion of an internal reorganiza- 
tion. The new structure will aid in standardizing 
the approach to investigations, where applicable, 
and improve information exchange across modes. 


In November 1992, the Investigation Operations 
Directorate held its first multi-modal management 
meeting. The meeting was arranged such that 
time was available for managers and investigators 
from each mode to meet separately on matters 
unique to their particular mode. However, in ple- 
nary sessions, the participants discussed matters 
of relevance to all modes. 


Many topics were discussed; for example, one 
item of particular interest was the progress being 
made in developing Human Factors training for 
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all investigators and safety ana- 
lysts. This training initiative is 
indicative of the potential of the 
multi-modal concept of the TSB 
for improving the quality of acci- 
dent and incident investigation 
and safety actions in all modes. 


The work done by the staff from the four modes is very similar: Eric Asselin (back), 
Nautical Specialist; Karen Burnett (standing), Aviation Safety Officer; Dave Leger, Rail 
Investigations Analyst; and Daphne Snelgrove, Senior Pipeline Investigator. 


EXAMPLES OF MARINE INVESTIGATIONS 


Investigator, — 
Nautica, 
St Johns. 
Newfoundland — 


COLLISION BETWEEN THE “QUEEN OF SAANICH” The “Queen of Saanich” suffered considerable 


AND THE “Roya VANCOUVER” damage, particularly to the bow door. The 
“Royal Vancouver” also suffered some bow 


damage, and three passengers suffered minor 
injuries. À Coast Guard vessel provided med- 
ical assistance. 


The “Queen of Saanich” is a 9,302 gross ton, 
130 m long “RoRo” passenger ferry with a ser- 
vice speed of 18 knots. She departed Swartz 


Bay Ferry Terminal on Vancouver Island, B.C. Safety issues identified thus far in the investi- 
at 0705, on 6 February 1992, bound for gation include the quality of previous repairs to 
Tsawwassen. There were 32 crew members, the “Queen of Saanich” (and similar ferries), 
536 passengers, and 217 motor vehicles on operating procedures, and bridge instrument 
board. location on the “Royal Vancouver”. 


The “Royal Vancouver” is a 583 gross ton, 
40 m long, high speed twin-water-jet-pow- 
ered catamaran ferry with a service speed of 
35 knots. She departed from Vancouver 
Harbour Sea Bus Terminal at 0707 for 
Victoria on the first scheduled sailing of the 
day with 8 crew members and 60 passengers 
on board. The vessel had entered regular ser- 
vice between Vancouver and Victoria on 2 
February 1992. 


Weather conditions were calm with thick 
fog, visibility about 1/8 mile. The two ves- 
sels collided bow-to-bow at 0818 (local) 


about 1/2 mile north-east of Active Pass. Thirty-two crew members, 536 passengers, and 217 motor 
vehicles were on board the “Queen of Saanich”. 
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COLLISION BETWEEN THE “SHINWA MARU” AND 
THE “QUEEN OF ALBERNI” 


The 87,183 gross ton, 290 m long, Japanese 
bulk carrier “Shinwa Maru” had departed the 
coal berth at Roberts Bank, B.C., at 0800 on 
12 March 1992, with a full cargo of 150,000 
tons of coal. She was under the conduct of a 
B.C. pilot and heading for Victoria, thence to 
sea. 


The 5,863 gross ton, 140 m long Canadian B.C. 
ferry “Queen of Alberni” left the Tsawwassen 
terminal for Departure Bay, Nanaimo, at 0805. 
The weather was reduced visibility in fog, with 
a rippled sea. Both vessels had communicated 
with Vessel Traffic Services and each was 
aware of the presence of the other. Passing 
manoeuvres were discussed by both vessels, 
but the ferry struck the bulk carrier on the port 
side at 0808, damaging the bow of the ferry and 
the bulk carrier’s hull and two hatches. There 
were 17 injuries, 1 serious, aboard the ferry. 
The collision occurred approximately 

1 1/4 miles south-west of the ferry terminal, in 
U.S. waters. 


This was the second serious ferry collision in B.C. waters in just 
over a month. 


The ferry returned alongside. The injured were 
taken to hospital, and the “Shinwa Maru” pro- 
ceeded to anchor in English Bay, Vancouver, for 
inspection. 


This was the second serious collision in B.C. 
waters in just over a month. 


Safety concerns addressed to date include the 
use of VHF radiotelephones in collision situa- 
tions, emergency team response/liaison follow- 
ing accidents and the pilot/ship’s officers oper- 
ating relationship. 


GROUNDING OF THE “CONCERT EXPRESS” 


On the morning of 7 June 1992, the 

57,255 gross ton Swedish container vessel 
“Concert Express” was inbound in Halifax har- 
bour, N.S., under the conduct of a local pilot, 
for offloading of her cargo. With reported visi- 
bility of 50 to 100 metres and calm weather 
conditions, the pilot decided to navigate 
around a vessel that was anchored between 
Georges Island and Dartmouth. However, after 
changing course to starboard to pass on the ves- 
sel’s north side, the “Concert Express” ground- 
ed between the Irving Oil docks and the 
Imperial Oil Dock No. 5 during alteration of 
heading to regain her inbound course. 


At high tide, the vessel was refloated. An 
underwater survey indicated extensive bottom 
damage; a bunker oil tank adjacent to the most 
severely damaged area was also dented but not 
breached. There is no dry dock large enough to 
accommodate the 292 m long vessel in the area. 


The TSB investigation was close to completion 
at year-end. Safety issues under consideration 


aoe Ties 


A hull survey indicated extensive bottom damage to the “Concert 
Express”. 


Head Office 


Railway/ 
Commodity 
Pipeline 
Head Office 
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include the interaction between pilots and 
ships officers, procedures regarding anchoring 
arrangements in Halifax harbour, radar curren- 
cy training for marine pilots, and the conduct 
of vessels in poor visibility conditions. 


DOCKING ACCIDENT INVOLVING THE “RALPH 
MIsENER” 


The 19,160 gross ton, 219 m long Canadian 
bulk carrier “Ralph Misener”, with a cargo of 
25,105 tonnes of iron ore pellets, was berthing 
at the Shell Oil dock in Sarnia, Ontario, for 
fuel. At 0400 on 8 August 1992, she struck the 
north-west corner of the dock, dislodging some 
30 m of catwalk which fell into the river. The 
starboard side of the vessel sustained a 

4 m X 3 m hole above the 27 ft. (8.23 m) 
draught mark. A 2 inch (5 cm) shore diesel line 
was also damaged, but since it had been isolat- 
ed there was no pollution. There were no 
injuries. The dock was considered unusable 


until repaired. The vessel proceeded to the 
government dock for repairs. 


The TSB investigation, which is still in 
progress, has focused on the operation of the 
vessel in strong current conditions. The poten- 
tial for major environmental damage in such 
cases is large. 


Extensive damage was reported, but there was no pollution. 


EXAMPLES OF PIPELINE INVESTIGATIONS 


GAS PIPELINE FAILURES 


On the evening of 15 July 1992, a buried main 
natural gas pipeline exploded and burst into 
flame in a remote area near Potter, Ontario. 

The event created a blast-affected zone approxi- 
mately the size of a football field, and the 
resulting fire and explosion destroyed approxi- 
mately 14 hectares of forest. Some 48 metres of 
pipe were blown from the pipeline, and about 
3.4 million cubic metres of gas was lost. The 
radiant heat produced by the fire was sufficient 
to melt the surface of the earth and carbonize 
the trees. There were no injuries. 


The investigation quickly revealed that the wall 
of the pipeline had failed in ductile overload, 
under normal operating pressure, after a pro- 
gressive precrack had grown to critical size. 


The mode of crack generation was identified in 
the field as stress corrosion cracking. The 
information was passed to the pipeline 


The occurrence created a blast-affected zone approximately the 
size of a football field. 
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company for safety action, and samples of the 
failed parts were taken to the TSB Engineering 
Lab for further analysis. On-going liaison was 
established with the company to exchange 
technical findings, such as the identification of 
crack progression rate. 


This occurrence marked the third time in 

18 months that stress corrosion cracking had 
apparently resulted in an in-service gas 
pipeline rupture in Ontario. The previous two 
cases were on 8 December 1991 near the village 
of Cardinal and on 17 January 1991 near the 
town of Cochrane. These three occurrences 
indicated a recurrence of a problem with stress 
corrosion cracking previously experienced in 
1985 and 1986. 


The TSB’s investigation of the 1991 and 1992 
occurrences Were nearing completion at the 
end of 1992. Meanwhile, in view of the poten- 
tial consequences of a natural gas pipeline rup- 
ture, the Board issued three interim safety 
recommendations related to detecting and 


repairing stress corrosion cracks and to operat- 
ing procedures where such cracks are known or 
suspected to exist. 


On 21 December 1992, the National Energy 
Board announced that it would hold an Inquiry 
by Written Submissions in order to respond to 
these three recommendations on stress corro- 
sion cracking and, as well, perform a reassess- 
ment of the pipeline maintenance program ini- 
tiated previously to solve this specific problem. 


General views of the failed section of buried main natural gas 
pipeline showing fire and explosion damage. 


EXAMPLES OF RAIL INVESTIGATIONS 


See 
~~ P 


MuuTIPLE-CAR DERAILMENT, ST. LAZARE, 
MANITOBA 


On 9 July 1991, a multiple-car derailment 
occurred at Mile 204.39 on the CN Rivers 
Subdivision near the town of St. Lazare, 
Manitoba. The accident occurred when an 
express train entered an unstable section of 
track where defective track ties were being . 
replaced. Twenty-two cars, including some 
containing dangerous goods, were derailed. 
The cause of the derailment was a track buckle 
which resulted from a combination of lateral 
instability of track after tie renewal, thermal 
expansion of the rail, and dynamic loading of a 
heavy train at a speed excessive for the track 
conditions. 


Leakage from acetic anhydride and caustic soda cars resulted in 
evacuation of the town of St.Lazare (476 residents) for seven 
days. 
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During the course of its investigation, as an 
interim action, the TSB forwarded a Safety 
Advisory to Transport Canada aimed at reduc- 
ing the risk of track buckle associated with tie 
renewal programs and other track work. At the 
end of 1992, the investigation was close to 
completion, with the TSB reviewing represen- 
tations from persons with a direct interest in 
the Board’s findings. 


VIA Ratt AXLE FAILURES 


Three separate accidents involving broken 
axles on VIA Rail LRC passenger trains 
occurred between January 1991 and March 
1992. Because the safety problem could not be 
readily identified, the Board recommended 
special inspections of all LRC axles in an 
attempt to identify those in an early stage of 
failure before fracture occurred. The entire 
fleet of LRC cars was voluntarily taken out of 
service by VIA Rail and all axles were inspect- 
ed. Several more cracked axles were dis- 
covered through this process. 


i | : 


The entire fleet of LRC cars was voluntarily taken out of service 
by VIA Rail and all axles were inspected. 


As a result of this investigation, the Board 
made five recommendations regarding axle 
design, manufacture and maintenance, intend- 
ed to prevent a recurrence of axle failures on 
LRC equipment. Subsequently, VIA Rail 
replaced every axle on LRC equipment with 
new axles. 


DANGEROUS Goobs SPILLAGE, TASCHEREAU 
CLASSIFICATION YARD 


On 30 April 1992, a switching incident in a 
hump yard resulted in a spill of a large quantity 
of sulphuric acid when a car from a unit acid 
train was switched by an inexperienced 
employee working without direct supervision. 
The heavy impact at coupling caused serious 
structural damage to one of the loaded tank 
cars allowing the contents of the car to spill 
onto the ground. | 


Humping procedures and training programs are some of the safe- 
ty issues under consideration by the Board. 


The TSB investigation has to date indicated 
that there may be shortcomings in the railway’s 
training program for yardmasters. Safety issues 
under consideration include the examination of 
training programs and humping procedures. 


Worn Truck COMPONENTS 


In several freight train derailments investigated 
during 1992, a contributing factor was deter- 
mined to be certain worn truck components on 
leased tank cars which led to loss of suspen- 
sion damping. The defects were not being 
detected during normal train inspections 
because the condemning limits apply to the 
amount of wear on components individually 
and not in combination. More thorough exami- 
nations and repairs of truck components were 
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not being carried out because Canadian rail- 
ways were not compensated by the car owners 
for this type of work. 


The Board recommended the establishment of 
condemning limits for combination truck com- 
ponent wear for all leased cars on federally reg- 
ulated railways. The Board also recommended 
that the Department of Transport participate 
with the railway industry in improving the sys- 
tem of cost recovery to include the replacement 
of components on leased cars when combina- 
tion truck component wear exceeds specified 
limits. The Minister of Transport accepted the 
first recommendation, but rejected the second 
because cost recovery within the private sector 


DC-9 AIRCRAFT CONTROL INCIDENT, TORONTO, 
ONTARIO 


On a flight between Toronto, Ontario, and 
Chicago, Illinois, at 31,000 feet, the aileron con- 
trols of the McDonnell Douglas DC-9-32 
became jammed. Utilizing rudder, elevators, 
and aileron trim, the crew managed to return to 
Toronto and carry out a safe landing. 


The investigation revealed that water and melt- 
ing ice had leaked through the left over-wing 
emergency exit door seal and collected in the 
belly of the aircraft. When the aircraft was 
pressurized in flight, the water was forced out 
onto the aileron pulleys in the left wheel well 
where it froze, jamming the aileron and the 
speed brake controls. 


As described in the Safety Action section of 
this report, the occurrence provides an excel- 
lent example of how TSB investigations can 
contribute to rapid and effective action to cor- 
rect a safety deficiency. TSB telephone contact 
with Transport Canada led to corrective action 
by the Canadian operator (Air Canada) and 
coordination with the U.S. Federal Aviation 


EXAMPLES OF AIR INVESTIGATIONS | 
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was not seen to be relevant to the Department’s 
mandate. 


The Board recommended the establishment of condemning limits 
for combination truck component wear for all leased cars on 
federally regulated railways. 


Administration (FAA). Close liaison also exist- 
ed between the TSB and the U.S. National 
Transportation Safety Board (NTSB) through a 
U.S. Accredited Representative. 


Alberta 


As a result of the involvement of the U.S. 
Accredited Representative, the NTSB recom- 
mended that the FAA issue an Airworthiness 
Directive requiring the installation of a water 
drain system in the main landing gear wheel 
wells on all applicable DC-9 and MD-80 series 
aircraft. 


Close-up view of area “B,” icicle on the slant panel dripping onto 


the aileron pulley bracket. 
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BEECH BE6O LANDING GEAR FAILURE, BAE 146 INSTRUMENT MALFUNCTION IN 
FREDERICTON, N.B. FLIGHT 
The aircraft was on a flight from Fredericton to On 11 February 1992, the aircraft departed 
Chatham, New Brunswick, on 13 April 1992. Halifax, Nova Scotia, on a scheduled flight to 
When the landing gear was selected down for St. John’s, Newfoundland. A short time into 


landing in Chatham, the right main gear failed the climb, the flight attendant in charge discov- 
to extend. The pilot diverted to Fredericton and _ered that water was flowing out of the forward 


carried out a wheels-up landing. After the air- lavatory sink into the cabin. She removed the 
craft came to rest, the three occupants evacuat- drain plug from the sink to allow the water to 
ed the aircraft uninjured. flow through the drain, but was unable to stop 


the water flow into the sink. During the flight, 
several electronic flight instruments started to 
malfunction, and the crew elected to return to 


The investigation revealed that the right main 
landing gear did not extend, probably because 
water had been introduced into the uplock 


cable sheath during a cleaning operation before Halex 

the flight. This water froze during the flight After the aircraft landed safely in Halifax, water 
and the ice prevented the right main landing was found on the floor of the electrical and 
gear uplock from disengaging. avionics bay. There was evidence of water 


inside the autopilot computer and inside the 
control unit for the number two navigation sys- 
tem. 


The lavatory and vestibule floors in the BAe 
aircraft are supposed to be covered with an 
adhesive-backed, rubberized membrane to pre- 
vent water leaking through the floorboards. 

The membrane in the incident aircraft had been 
removed to carry out a modification program in 
December 1991 and had not been installed 
again. 


This occurrence generated significant public interest because the 
Premier of New Brunswick was a passenger. 


The TSB suggested to Transport Canada that 
they caution operators of Beechcraft aircraft 
and other aircraft with this type of landing gear 
system to take measures to ensure that the 
uplock cable sheath is free of water after water 
washes of the wheel well. 


Water was found on the floor of the electrical and avionics bay. 


> 
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The carrier has initiated maintenance action to COLLISION IN FuiGHT, BELL 206 & MD369E, 
ensure that the membrane covering the lavatory NIAGARA FALLS, ONTARIO 


and vestibule floors is in place, in good condi- 
tion and sealed. Although it was not deter- 
mined why the water faucet stuck in the open flights, collided over Niagara Falls on 


position, the company has also initiated a pro- 29 September 1992 at approximately 2,000 feet 
cedure to ensure that the drain plug in the lava- above sea level. The right side of the Bell 206B 
tory sinks are open during take-off. was significantly damaged. The pilot received 
minor injuries but was able to carry out an 
emergency landing; the four passengers were 
not injured. During the collision, the tail sepa- 
rated from the MD369E airframe, and the heli- 
Shortly after take-off from the harbour on copter crashed; all four occupants were fatally 


27 January 1992, the float-equipped aircraft lost injured when the helicopter struck the ground. 
altitude and struck the water. The aircraft cart- 


wheeled, caught fire and sank. Seven of the 
nine occupants drowned; two passengers sur- 
vived. 


The two helicopters, both on sightseeing 


Beech 18 TAKE-OFF ACCIDENT, DEPARTURE 
Bay, B.C. 


The Bell 206 was significantly damaged, but the pilot was able to 
land safely in a vacant parking lot. 


Several safety issues were quickly identified 
a . | during the investigation. Through the 
Examination of the wreckage revealed a passenger seat with Minister’s Observer, Transport Canada respond- 
both supports detached from the seat track fitting. ame 
ed immediately and developed minimum 


requirements to improve the safety of flight 


Although the occurrence is still under 
investigation, examination of the wreckage 

revealed a passenger seat with both supports 
detached from the seat track fitting. The 
attachment bolt-holes in the seat supports had 
been incorrectly located. Consequently, the 
matching bolt-holes in the insert portion of the 
seat-track fitting were also misplaced. 
Although the problem was unique to the one 
seat on this aircraft, the TSB suggested that 
Transport Canada might wish to consider 
checking for other examples involving this type 
of seat. 


Through simulation and mock-up, the TSB Engineering 
Lab will attempt to reconstruct the flight path of the two 
helicopters prior to the collision. 


Dave McNair, 


Jim 


Foot and Ron : 


King. 
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procedures during sightseeing operations con- 
ducted over Niagara Falls. Through the U.S. 
Accredited Representative, the Federal 
Aviation Administration (FAA) coordinated 
similar safety action for commercial flights over 
Niagara Falls in United States airspace. 


Two FLIGHT-INTO-TERRAIN ACCIDENTS, 
KATHMANDU, NEPAL 


On 31 July 1992, a Thai Airways International 
Airbus A310-300 crashed during an intended 
approach to Tribhuvan Airport, Kathmandu, 
Nepal. The accident site was about 22 nautical 
miles north-north-east of the airport at an ele- 
vation of 11,500 feet. All 99 passengers and 14 
crew members were fatally injured. At the 
request of Nepalese authorities and ICAO, the 
TSB dispatched several investigators to assist 
in the investigation. One of these served as 
Investigator-in-Charge and was made a member 
of the Nepalese Accident Investigation 
Commission. The other TSB investigators led 
groups established to investigate the opera- 
tional, air traffic control and technical aspects 
of the accident. | 


Equipment from the TSB was used during the 
field phase of the investigation. For example, 
the TSB’s handheld Global Positioning System 
(GPS) was used to accurately determine the lat- 
itude and longitude of the accident site in the 
Himalayan mountains; map information was 
limited and outdated. 


A310 accident site. Arrow indicates impact point. 


Access to the site was extremely difficult and 
dangerous. Because of the quality of the on- 
board recorder information, it was possible to 
suspend much of the traditional wreckage 
recovery and analysis. The aircraft’s flight data 
and cockpit voice recorders were recovered and 
brought to the TSB Engineering Lab in Ottawa 
for playback and analysis. The TSB prepared, 
in conjunction with investigators from France, 
Thailand and Nepal, a comprehensive report 
on the flight recorder analysis for use by the 
Nepalese Commission. Also, a complete, ani- 
mated, three-dimensional reconstruction of the 
last 30 minutes of flight was quickly produced, 
and this was very helpful in determining the 
sequence of events during the accident. 


Accident site on hillside at approximately 7,500 feet above sea 
level and some nine nautical miles from Tribhuvan International 
Airport in Kathmandu. 


By year-end, the draft investigation report had 
been completed by the Investigator-in-Charge 
and submitted to the Nepalese Commission for 
review. Interim Safety Recommendations were 
also prepared and have been issued by the 
Commission. 


On 28 September 1992, less than two months 
after the above accident, a second major acci- 


dent occurred in Nepal when a Pakistan 


International Airlines Airbus A300-B4 crashed 
into a hillside about 9.6 nautical miles south of 
the airport while on approach to Kathmandu. 
Once again, Canada responded to an ICAO 
request for assistance and provided a technical 
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member to the international team formed to 
investigate the accident. The TSB staff member 
who was Investigator-in-Charge for the first 
accident was in Kathmandu at the time of the 
second accident, and he assisted the Nepalese 
authorities in coordinating the initial investiga- 
tion activity until the international team 
arrived. 


DC-8 AccDeNT, JEDDAH, SAUDI ARABIA 


The TSB continued to support the investigation 
by the Saudi Arabian authorities into the acci- 
dent involving a Canadian-registered Nationair 
DC-8 at Jeddah, Saudi Arabia, on 11 July 1991. 
One of the more interesting aspects of the 
investigation involved the recovery and analy- 
sis of data from the on-board recorders. The 
TSB’s Engineering specialists produced an inte- 
grated factual record of the operation of the air- 
craft and the actions of the crew from the time 
the electrical system was turned on during the 
pre-flight preparations until the recorders were 
disabled by the fire shortly before the actual 
crash. The presentation derived from the data 
allowed for both a “real time” and a “slow 
motion” assessment of the sequence of events 
which culminated in the crash as the crew 
attempted to bring the crippled aircraft back to 
a safe landing. The recorder data was also used 
in conjunction with information drawn from 
the wreckage examination to plot the spread of 
the fire through the aircraft during the approxi- 
mately eleven-minute flight. 


The TSB investigative support to the govern- 
ment of Saudi Arabia on this accident was 
completed in March 1992. Reports for those 
areas of the investigation in which the TSB was 
involved were submitted to Saudi Arabia in 
April 1992. The TSB has sent a State response, 
which took into account the inputs of interest- 
ed parties, commenting on the Saudi Arabian 
draft final report into this tragic accident in 
which 247 passengers and 14 crew members 
perished. 


ANNUAL REPORT 1992 
EERE en ee ee) 


Photograph of the computer screen showing the flight reconstruc- 
tion derived from analysis of the recorder information. 


ENGINEERING LAB TECHNICAL 
INVESTIGATION 


The investigation techniques employed by the 
TSB’s Engineering specialists are important 
both in the gathering of factual information on- 
site and in subsequent analysis. Sometimes, 
the use of these techniques can have unexpect- 
ed safety benefits. 


On 19 July 1992, a freight train derailed on a 
high embankment near Nakina, Ontario, due to 
a track bed failure. Four locomotives and sev- 
eral railway cars plunged into a lake. A large 
section of main line track and a significant 
amount of rolling stock were destroyed. Two 
crew members were killed and another was 
seriously injured. 


Three-dimensional analysis of the surrounding 
area revealed that a beaver dam had broken 
causing a sudden drop in the water level of the 
lake adjacent to the track. With the supporting 
pressure of the water removed from the earth 
structure under the track bed, earth and ballast 
crumbled away leaving the railway track sus- 
pended in air. An analysis of visibility aspects 
indicated that the crew of the freight train 
would have been unable to see that the track 
bed was missing until the last moment, since 
the failure location was situated near the end of 
a curve in the railway line. 
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Stereo aerial photo interpretation of the scene 
and surrounding area revealed another location 
further along the track which exhibited geo- 
graphic features similar to those of the failure 
location. If the beaver dam at this second loca- 
tion failed, the possibility existed that it would 
rapidly lower the water level of the lake behind 
it and cause another track bed failure. This 
posed an immediate threat to the safety of the 
work crews repairing the track at the accident 
location and, if the situation had not been 
detected, it would have had longer-term safety 
implications for other crews and passengers 
travelling along the railway line. 


The information together with copies of the 
stereo aerial photographs were passed to the 
railway company, who initiated corrective safe- 
ty action. The use of stereo aerial photography 
in this case enabled investigators to rapidly 
document and assess the terrain failure modes 
at the accident site. It also provided an alter- 
nate inspection technique, for use in monitor- 
ing and assessing track conditions, to prevent 
future occurrences. 


Vertical aerial photo showing track bed failure at “A” caused by a 
rapid failure of a beaver dam at “B’ stereo aerial photo inter- 
pretation of the scene and surrounding area revealed another 
location along the track at “C’ which could fail in a similar man- 
ner if the beaver dam at “D” failed. 


~~ 


General view of the failed track bed at location “A” showing the 
derailed freight train. 


SAFETY MEDICINE’S ASSESSMENT OF 
CABIN OVERPRESSURIZATION 
INCIDENT 


The Safety Medicine role in investigations typi- 
cally comprises the assessment of fitness for 
duty of personnel in safety-sensitive positions, 
the impact of environmental factors, pathologi- 
cal and toxicological data, and survivability. 
Other safety-related issues can also require spe- 
cialist medical advice. 


For example, while sudden decompression of 
aircraft cabins is a rare but not unheard-of 
event, there is very little information available 
on what the effects would be of the opposite 
situation, cabin overpressurization. Such an 
incident occurred in 1992; it exposed the 
passengers and crew of a Boeing 767-200 to 
enough overpressurization that, for a period of 
25 minutes, the cabin doors, which swing 
inwards, could not be opened. It was deter- 
mined that significant build-up of toxic gases, 
such as carbon dioxide, or depletion of oxygen 
would not occur in an incident of such short 
duration. However, both could have become a 
problem had the cabin remained sealed for a 
number of hours. 
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HUMAN FACTORS INVESTIGATION 


The analysis of transportation occurrences 
shows that human factors are among the cause- 
related elements in over 80 per cent of all acci- 
dents and incidents. Since human factors are 
often not well understood, the Board has 
increased its emphasis on the investigation and 
analysis of human performance issues. 


Traditionally, investigations have focused on 
the last person in the accident causation chain 
who could have intervened to prevent the acci- 
dent. However, closer examination often 
reveals that circumstances beyond the control 
of the equipment operator created a situation 
ripe for an accident. For example, individual 
operators usually have little say in equipment 
design, standard operating procedures, the 
quality and timing of training programs, work 
scheduling and crew pairings, etc. If accidents 
are to be prevented, the investigation process 
should assist all levels of management in 
understanding how such circumstances come 
together in an accident. 
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At the regional level, human performance spe- 
cialists assist investigators in their day-to-day 
dealings with human factors issues. In addi- 
tion, a Head Office team of psychologists is 
available to provide support to all investigators 
and safety analysts. 


In order to improve understanding of the role 
of human factors, which are present in almost 
all accidents, a training program has been 
developed for all TSB investigators and safety 
analysts. This training aims to develop skills 
in identifying and analyzing safety deficiencies 
in human performance, in drawing reasonable 
inferences from the investigation related to 
causes and contributing factors, and in record- 
ing relevant human performance data for fur- 
ther analytical purposes. 


ANNUAL REPORT 1992 
RME D SNS 


SAFETY ACTION 


GENERAL 


he Board’s concept of accident prevention employs a systems approach to problem reso- 
lution. The field investigator is often the first to perceive a potential safety deficiency 
that may have led to the occurrence under investigation or contributed to its severity. 
Safety analysts then conduct a broader analysis to determine whether a safety deficien- 
cy exists and how it could be reduced or eliminated. An assessment of the inherent 
risks associated with the perceived safety deficiency is implicit in this analysis. Thus, 


Hélène Geren — consideration is given to the probability of the unsafe condition recurring and the 
Secretary to the potential consequences of recurrence. The analysis considers such things as the num- 
Director ber of lives at risk, the financial and environmental risks, and the practicality of resolu- 


of Accident tion. Based on this assessment, a clear statement of the problem to be solved anda 
Prevention 
Head Office 


description of the safety action intended to mitigate the unsafe conditions are forward- 
ed by the Board to the responsible authority. It is only when appropriate corrective 
action has been taken that accidents are prevented. 


ber of investigated occurrences vary from year 
BOARD RECOMMENDATIONS to year, the number of Board recommendations 
The Board’s formal method for proposing safe- is also quite variable. 
ty action is a Safety Recommendation. In In 1992, the Board made 46 recommendations, 
accor dance with the Act, a Minister who has broken down by mode as indicated in Figure 9. 
been notified of Board recommendations must A complete listing of these recommendations is 


advise the Board within 90 days of any action provided in Appendix A. 
taken or proposed, or provide written reasons 


if that action is not taken. As explained in the Ministerial responses to safety recommenda- 
following section, formal recommendations are  Ü0nS continue to be positive. While POS 

just one way in which the TSB contributes to replies have been rather general in describing 
the advancement of transportation safety. For the nature and timing of corrective actions, 

this reason and because the nature endarune overall, the Board is pleased with the responses 


received in 1992. 
FIGURE 9 


SAFETY ACTIONS BY THE TSB - 1992 
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OTHER FORMS OF SAFETY ACTIONS 


In addition to the formal recommendations, the 
Board uses several less formal instruments for 
advancing transportation safety. A “safety 
advisory” is used to communicate directly to 
responsible government officials those safety 
deficiencies which do not warrant ministerial 
attention. Typically, the risk assessments for 
these safety deficiencies warrant a lower level 
of attention than recommendations. In 1992, 

89 Advisories were issued to Transport Canada 
for the marine, rail and aviation modes of trans- 
portation, as depicted in Figure 9. Transport 
Canada has responded favourably to this form 
of safety action. It is hoped to extend the prac- 
tice to the commodity pipeline mode, involving 
National Energy Board officials, in 1993. 


In addition to Safety Advisories, TSB staff fre- 
quently forward Safety Information Letters to 
Transport Canada officials. These letters do not 
validate a new safety deficiency; rather they 
contain isolated evidence of a potential safety 
problem or information suitable for use in 
Transport Canada’s many safety promotion pro- 
grams. In 1992, 126 Information Letters were 
issued as depicted by mode in Figure 9. 


In its public reports, the Board frequently 
observes on situations or conditions, noted dur- 
ing the investigation of the occurrence, which 
have the potential for causing or contributing to 
further occurrences. While the evidence may 
be insufficient to validate a safety deficiency 
and make formal recommendations, the Board 
records its “safety concern”, with the hope of 
increasing awareness and prompting appropri- 
ate corrective action. 


For example, in 1992, the Board observed that 
leading up to marine occurrences there was fre- 
quently a lack of sound bridge team manage- 
ment and an ineffective utilization of all avail- 
able resources, including all people, equip- 
ment, and procedures. Thus, the Board has 
noted recent initiatives worldwide to develop 
formal Bridge Resource Management training 


for marine officers, and it will monitor progress 
in this area. 


The foregoing instruments are all used by the 
Board to progress safety action. But safety can 
also be advanced by less evident means. The 
investigation process itself often focuses the 
attention of the operator or the regulator on 
particular safety issues. Quite often before the 
investigative process is complete, government 
and/or industry has already taken safety action; 
where possible, the Board records such safety 
action in its final reports. 


An example of significant safety action being 
taken when prompted by informal action of the 
Board is found in the DC-9 aircraft control inci- 
dent of 15 January 1992 which is described in 
the Examples of Air Investigations section of 
this report. Early in the investigation of this 
occurrence, which involved the loss of aileron 
control on a DC-9, officials at Transport Canada 
were advised by telephone of the mechanism 
by which leaking moisture froze on the control 
cables. Based on advice from Transport 
Canada, the operator then inspected and 
repaired all leaking aircraft. As well, a modifi- 
cation was incorporated to drain accumulated 
moisture as recommended by the manufacturer. 
In addition, the Federal Aviation 
Administration (FAA) in the United States (the 
state of manufacture) was notified of the prob- 
lem which had the potential for affecting DC-9 
and MD-80 series aircraft worldwide. 


Pi, 


a 


Water and ice which had pooled in front of the slant panel. 
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Meanwhile, liaison with the U.S. National 
Transportation Safety Board (NTSB) was main- 
tained through the involvement of an 
Accredited Representative from the NTSB in 
the TSB’s investigation, and the NTSB formally 
recommended action by the FAA. 


Safety action by one country can have far- 
reaching effects. In 1990, based on evidence 
reported to the TSB through the Confidential 
Aviation Safety Reporting Program, the Board 
made a series of recommendations concerning 
unsafe practices for carry-on baggage on air- 
craft. One of these recommendations sought 
the promotion of international standards for 
carry-on baggage. After discussions led by 
Canada, the Secretary General of ICAO issued a 
letter to all participating states in October 1992, 
outlining principles for the safe carriage of 
carry-on baggage. 


In making public its occurrence reports, the 
Board has noted that the reports themselves 
can help advance transportation safety, regard- 
less of the formal safety action that may ensue 
from the investigation. A marine master 
recently observed, “There are many things that 
the investigation has taught me. Even the items 
that I don’t agree with, I learnt from.” In teach- 
ing safe operating practices, marine and flight 
training institutes have historically drawn 
upon the experience or misfortune of others as 
reflected in investigation reports. The Board’s 
intention to issue safety digests for each mode 
should assist in this process of allowing the 
facts from occurrences to carry an accident pre- 
vention message to the transportation commu- 
nity. 


Finally, as reported last year, a survey of com- 
mercial pilots was conducted to gather norma- 
tive data on the operating and working condi- 
tions in commercial aviation. The results have 
been compiled for Level III to VI air carrier 
operations and distributed to the aviation com- 
munity. Although this survey was not intend- 
ed to result in direct Board safety action, it will 
be a useful reference in safety deficiency analy- 
sis. The Board also hopes that the under- 
standing it provides will help operators and the 
regulator in their accident prevention decision- 
making. 
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OCCURRENCE 


Striking of Middle 
Ground Buoy by the 
M.V. “ANTWERPEN” 
followed by a risk of 
collision (close quar- 
ters situation) with 
the M.V. “LARS 
MAERSK” in the 
Approaches to 
Halifax Harbour, 
Nova Scotia 

4 April 1990 


M90M4001 


FV. “NORTHERN 
OSPREY” sank in 
approximate position 
60° 23’N 60° 54’W, off 
Northern Labrador, as 
a result of being 
damaged by ice 

27 June 1990 
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SAFETY RECOMMENDATIONS 


APPROVED IN 1992 


SUBJECT 


Evaluation of Present 
Traffic Patterns and 
Operating Procedures 


Maintaining Radar 
Observation Skills by 
Pilots 


Carriage of Portable 
Radios by Pilots 


Openings in 
Bulkheads and 
Associated Watertight 
Integrity on Fishing 
Vessels 


Adequacy of Bilge 
Drainage in 
Refrigerated Holds on 
Fishing Vessels 


~ RECOMMENDATION 


The Department of Transport, in conjunction 
with the users of Halifax harbour, evaluate 
the present methods for the conduct of ships 
in and out of Halifax to determine if addi- 
tional practices are warranted to facilitate 
safer navigation. 


M92-01 


The Department of Transport implement a 
policy requiring pilots to regularly update 
their radar skills. 


M92-02 


The Atlantic Pilotage Authority require that 
pilots carry serviceable portable radios when 
conducting vessels. 


M92-03 


The Department of Transport promote aware- 
ness among the operators, officers and crews 
of fishing vessels of the serious conse- 
quences associated with leaving access or 
other watertight doors open at sea. 


M92-04 


The Department of Transport amend the per- 
tinent regulations to ensure that bilge 
drainage systems are effective for all water- 
tight compartments, including refrigerated 
spaces on fishing vessels, where below freez- 
ing temperatures may occur. 


M92-05 
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OCCURRENCE SUBJECT RECOMMENDATION 


Capsize and sinking Marine Emergency The Department of Transport ensure that 
of the F.V. "STRAITS Duties (MED) personnel who regularly crew closed- 
PRIDE II" in position Training construction fishing vessels receive formal 
47° 58° N 51° 54.8'W training in life-saving equipment and 
with fatalities to three _ survival techniques. 
of the six-person crew 
17 December 1990 he 

© M90N5017 Anti-exposure The Department of Transport expedite its 

Worksuits revision of the Small Fishing Vessel Safety 


Regulations which will require the carriage 
of anti-exposure worksuits or survival suits 
by fishermen. 


M92-07 
Paravane-type The Department of Transport sponsor 
Stabilizers research on the dynamics and limitations of 


paravane stabilizers on fishing vessels with a 
view to developing adequate guidelines for 
fishermen on their design, performance, and 
installation. 


M92-08 


Freeing Ports The Department of Transport emphasize, 
through a safety awareness program for oper- 
ators, officers and crews of fishing vessels, 
the effects of inadequate drainage of the 
decks on vessel seaworthiness. 


M92-09 
Portable Fish Hold The Department of Transport, in collabora- 
Divisions tion with the fishing industry, implement a 


safety program to educate fishermen and 
fishing vessel operators about the potential 
dangers of shifting cargo due to improper 
penning. 


M92-10 
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OCCURRENCE SUBJECT 


Bottom contact with Navigating into Parry 
damage to the laden Sound 

product tanker 

“EASTERN SHELL”, 

Knight Shoal, | 

Georgian Bay, Ontario 

10 May 1991 


M91C2008 


RECOMMENDATION 


The Department of Transport conduct a safe- 
ty audit of navigational aids under different 
light conditions and ensure that sufficient 
information is available to mariners for safe 
navigation into Parry Sound. 


M92-11 


Reduction in Pipeline Stress Corrosion 
Structural Integrity Cracking in Natural 
Due to Cracking Gas Pipelines 


The National Energy Board ensure that the 
internal pressure in all federally regulated 
natural gas pipelines, where stress corrosion 
cracks have been found or are likely to exist, 
is below the threshold level for the origin or 
propagation of stress corrosion cracking. 


P92-01 


The National Energy Board, in collaboration 
with industry, develop improved methods 
for detecting and specific directions for 
repairing stress corrosion cracks. 


P92-02 


The National Energy Board, in collaboration 
with provincial authorities, and in consulta- 
tion with industry, develop a set of operating 
restrictions to be applied industry-wide 
where stress corrosion cracking is suspected 
to exist in natural gas pipelines. 


P92-03 
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OCCURRENCE 


Petroleum 
Transmission 
Company, Kilometre 
Post 933, Winnipeg, 
Manitoba, 0600 CDT, 
29 September 1990 


P90H0929 


TransCanada 
Pipelines Limited, 
Line 300-1, Natural 
Gas Pipeline Rupture, 
Kilometre Post MLV 
302-1 + 2.849 km 
Marionville, Ontario 
1705 EDT, 

6 June 1990 


P90H0606 


SUBJECT 


Operational Audit 


Protective Measures 
for Excavation 


Response Time 
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RECOMMENDATION 


The National Energy Board conduct an oper- 
ational audit of pipelines under its jurisdic- 
tion with a view to ensuring that configura- 
tions similar to that of the Winnipeg termi- 
nal include adequate safety systems to pro- 
tect against abnormal pressure buildups and 
leaks. 


P92-04 


The National Energy Board evaluate the 
effectiveness of current practices among fed- 
erally regulated pipeline companies for pro- 
viding direction to contractors, and initiate 
improvements where required. 


P92-05 


The National Energy Board ensure that, in an 
emergency, sections of line beyond crossover 
points on federally regulated pipelines can 
be quickly and safely isolated. 


P92-06 


VIA Rail 
LRC Coaches 


Axle Failures 


The Department of Transport ensure that all 
axles on VIA LRC equipment that have not 
been ultrasonically tested within the past 
month be removed from service for testing as 
soon as practicable. 


R92-01 


The Department of Transport require that the 
axles of all VIA LRC equipment be ultrasoni- 
cally tested at intervals not to exceed the 
average monthly mileage of the LRC fleet to 
ensure the continuing integrity of the axles. 


R92-02 
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OCCURRENCE 


VIA Rail 
LRC Coaches 


Truck Component 
Wear on Leased Tank 
Cars 


Dangerous Goods 
Leakages 


SUBJECT 


Truck Component 
Wear on Leased Tank 
Cars 


Dangerous Goods 
Leakages 


RECOMMENDATION 


The Department of Transport inform any 
other operators of equipment employing 
axles of the design used on LRC equipment 
of the potential for rapidly propagating 
fatigue cracks. 


R92-03 


The Department of Transport require a pro- 
gram of dynamic testing on LRC axles to 
assess in-service stresses under actual oper- 
ating conditions. 


R92-04 


The Department of Transport, in cooperation 
with VIA, evaluate the adequacy of the cur- 
rent LRC axle design, manufacture, and 
maintenance, and, if necessary, develop a 
plan for the replacement of all current LRC 
axles. | 


R92-05 


The Department of Transport prescribe con- 
demning limits for combination truck com- 
ponent wear for all leased cars in service on 
federally regulated railways. 


R92-06 


The Department of Transport coordinate the 
necessary protocols with the AAR and 
Canadian railways to effect cost recovery by 
carrying railways which take corrective — 
action to replace components which exceed 
specified condemning limits for combination 
truck component wear on leased cars in 
service. 


R92-07 


The Department of Transport immediately 
examine the circumstances surrounding the 
series of leakages involving railway ship- 
ments of mixtures of sulphuric acid and 
nickel sulphate from the southern United 
States to Alberta. 


R92-08 
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OCCURRENCE SUBJECT 


Dangerous Goods 
Leakages 


Collision with Track 
Motor Car 


Canadian Pacific 
Limited, Collision 
with Track Motor Car 
Train No. 402-12, 
Mile 16.45, Keewatin 
Subd. South Track 
Lowther, Ontario 
0937 CST, 

. 14 January 1991 


R91H0114 


Straight-plate Wheel 
Standards 


Straight-plate Wheel 
Standards 
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RECOMMENDATION 


The Department of Transport evaluate the 
packaging and loading of the mixtures of sul- 
phuric acid and nickel sulphate for railway 
shipment into Canada (as previously 
described). 


R92-09 


The Department of Transport re-assess cur- 
rent Canadian packaging standards for the 
shipment of sulphuric acid - nickel sulphate 
mixtures on Canadian railways and confirm 
the adequacy of enforcement of those stan- 
dards. 


R92-10 


The Department of Transport require that 
federally regulated railways implement pro- 
cedures for cancelling Track Occupancy 
Permits such that the TOP must be identi- 
fied, including its limits, with a readback 
verification prior to cancellation. 


R92-11 


The Department of Transport establish a sin- 
gle rim thickness condemning criterion for 
straight-plate wheels (e.g. such that wheels 
of 1 1/4 inches or less are condemned) for all 
cars owned by federally regulated railway 
companies. 


R92-12 


The Department of Transport require all fed- 
erally regulated railway companies to identi- 
fy any cars with straight-plate wheels which 
do not meet the Canadian condemning crite- 
rion and return them, when empty, to the 
owner companies by the shortest feasible 
route, advising the owner companies that 
these cars’ wheels are condemnable in 
Canada. 
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OCCURRENCE SUBJECT 


Limited, Runaway 
Cars, Mile 74.3, 
Minnedosa Subd., 
Minnedosa, 
Manitoba, 0235 CDT, 
23 September 1990 


R90H0923 


Canadian National 
Railway Company, Failures 
Derailment, Train No. 

305-24, Mile 106.1 

Napadogan 

Subdivision, 

Napadogan, New 

Brunswick, 

0410 ADT, 

24 May 1990 


R90M0021 


Canadian Pacific Block Signal 


Limited and VIA Rail Protection 
Inc., Near Collision, 

Mile 33.79, CN 

Smiths Falls 

Subdivision, 

Smiths Falls, Ontario 

1303 EST, 

6 February 1991 


R91H0206 


Canadian Pacific Runaway Cars 


Detection of Bearing 


RECOMMENDATION 


The Department of Transport conduct a field : 
assessment of the adequacy of training and 
supervision by Canadian railways to ensure 
that personnel are correctly applying stan- 
dard operating procedures when securing 
standing cars. 


R92-14 


The Department of Transport evaluate alter- 
native criteria for optimizing the use of cur- 
rent Hot Box Detector (HBD) technology, 
including consideration of reduced spacing 
criteria for HBDs and reduced critical tem- 
perature differential criteria for stopping 
trains. 


R92-15 


The Department of Transport provide direct 
support for ongoing research and develop- 
ment for new technologies to improve sensi- 
tivity in detecting railway roller bearings in 
distress. 


R92-16 


The Department of Transport require that an 
appropriate block signal system be installed 
to govern all train movements approaching 
Smiths Falls on the Canadian National 
Railway Company’s Smiths Falls 
Subdivision. 


R92-17 
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OCCURRENCE SUBJECT 


Canadian National Rebuilt Frogs 
Railway Company, 

Derailment, Train No. 

882, Mile 26.0, 

Beachburg 

Subdivision, 

Dunrobin, Ontario 

2255 Rol, 

25 January 1991 


R91H0005 


VIA Rail Inc. Switch Security 
Hazardous Incident, 

Train No. 12, 

Mile 54.97, CN 

Sherbrooke Subd. 

Bromptonville, 

Quebec, 2120 EST, Detection of 


2 March 1991 Misaligned Switches 
R91D0032 
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RECOMMENDATION 


The Department of Transport require all fe 


erally regulated railways to implement a for- 
mal quality control program for rebuilt frogs 


d= 


with regular in-service testing of all turnout 


components. 
R92-18 


The Department of Transport conduct a field 
audit of current operating practices to con- 


firm the security of main track switches in 
non-signalled territory. 


R92-19 


The Department of Transport assess loca- 


tions where main track switches are located 
in non-signalled territory to ensure that, in 


the event of a misaligned switch, an emer- 
gency stop can be effected by passenger 
trains before reaching the switch. 


R92-20 


The Department of Transport, in cooperation 
with the railway industry, sponsor research 


and development of an electronic method 
locomotive crews to ascertain the position 
main track switch points sufficiently in 


for 
of 


advance, so an emergency stop can be made 


before a misaligned switch. 


R92-21 
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OCCURRENCE SUBJECT 


Canadian Pacific Ltd. Rail Head Wear 
Derailment, Train No. 
990/23, Mile 10.43, 
Aldersyde 
Subdivision, 
Nobleford, Alberta 
0243 MDT, 


24 October 1990 
R90C0124 


Rail Testing 


Norfolk Southern 


Collision, Train No. 
358, Mile 90.11, CN 
Cayuga Subdivision, 
Courtland, Ontario 
0745 EST, 

16 November 1990 


R90S0420 


Detection of Rail 
Corp., Derailment and  Defects in Crossings 


RECOMMENDATION 


The Department of Transport review the ade- 
quacy of current railway practices with 
respect to timely corrective action when rail 
head wear exceeds specified wear limits. 


R92-22 


The Department of Transport reassess the 
adequacy of Canadian railway requirements 
for main line rail testing, taking into account 
the age of the rail and the nature of the traf- 
fic. 

R92-23 


The Department of Transport sponsor 
research to improve the effectiveness of cur- 
rent rail testing methods. 


R92-24 


The Department of Transport require federal- — 
ly regulated railways to establish a regular 
program for inspection of the entire rail at 
crossings, and to keep a record of test results 
for trend analysis. : 


R92-25 
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OCCURRENCE 


Sioux Narrows 
Airways Ltd., de 
Havilland DHC-2 
MK Beaver C-GUJY 
Taltheilei Narrows, 
Northwest Territories 
21 August 1989 


A89W0205 


Air Limo Canada Inc. 
Beechcraft D95A 
Travel Air C-GLMM 
Saint-Claude, Quebec 
Imi E 

1 May 1990 
A90Q0098 


SUBJECT 


Shoulder Harness 


Marking of Aircraft 
Exits 


Beechcraft Safety 
Communiqué 


Dissemination of 
Safety Information to 
Operators 


ANNUAL REPORT 1992 
FEED ee eel 


RECOMMENDATION 


The Department of Transport expedite legis- 
lation to require the use of a seat-belt and 
shoulder harness during take-off and landing 
of small, commercial fixed-wing aircraft. 


A92-01 


The Department of Transport require that the 
exits of the DHC-2 aircraft be marked clearly. 


A92-02 


The Department of Transport remind owners 
of Beechcraft Travel Air and Baron aircraft of 
the tendency of these types to enter spins 
during single-engine operations at low speed 
(at most weights and altitudes), and take the 
necessary steps to ensure that owners are in 
receipt of pertinent information for the safe 
operation of these aircraft with one engine 
inoperative. | 


A92-03 


The Department of Transport develop and 
implement a system for cataloguing all perti- 
nent aviation safety documents by aircraft 
type for dissemination to all registered air- 
craft owners by type. 


A92-04 


ANNUAL REPORT 1992 


1983-1992 


1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 


ALL VESSELS 
SHIPPING ACCIDENTS 
Accidents 1,098. 1,050 1,040 1043: 1,008 : 1063 1,172. 1.202 1058: 927 
Fatalities 20 30 32 19 44 28 64 36 19 14 
Injuries 37 29 34 55 5] 43 76 61 3] 81 
Vessels lost 220 215 154 130s eb14 98 112 159 118 9] 
ACCIDENTS ABOARD SHIP 
Accidents 165 174 224 209 242 264 359 324 311 195 
Fatalities 2] 22 32 17 23 Die savor 21 23 14 
Injuries 154 163 213 195 233 256 355 324 292 185 
INCIDENTS 87 156 123 15] 176 185 236 247 220 284 
Total 1,350 1,380 1,387 1,403 1,426 1,512 1,767 1,773 1,589 1,406 


SHIPPING ACCIDENTS 
Accidents 652 516 529 562 506 54] 547 595 482 470 
Fatalities 15 26 28 19 38 24 18 15 NON 5 
Injuries 23 20 26 26 25785 26 28 15 18 
Vessels lost 206 197 142 120 99 88 98 138 99 87 
ACCIDENTS ABOARD SHIP 
Accidents 66 43 75 83 105 108 112 80 103 57 
Fatalities 8 7 9 4 13 12 16 1] 10 4 
Injuries 65 38 69 80 10] 109 110 16 93 52 
INCIDENTS 34 49 30 28 40 53 54 53 45 58 
Total 752 608 627 673 651 702 713 728 630 585 


NOTE: The large increase in fatalities in 1989 was due to the loss of three vessels and their crews (47) in a storm on the east coast in 
December. 

(1992 data preliminary and subject to change) 

Source: Transportation Safety Board of Canada 
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COMMODITY PIPELINE OCCURRENCES * eo 
| 1983-1992 


1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 * 


ACCIDENTS 


Uncontained spillages 23 25 19 21 16 21 19 14 22 13 
Uncontrolled escapes 


of gas/hvp products** 10 3 9 2 6 3 8 ] 9 12 
Emergency situations 0 0 0 0 0 0 0 | | 0 
Fatalities /Injuries | ] 2 0 0 l 14 8 ] l 
Interruptions of operation | ike 0 0 À 0 0 à | 3 
Ignitions of gas/ 

hvp products** 0 ] 0 4 ] 0 | 5 ] 5 
Explosions 0 l 0 | 0 0 2 4 0 2 
Other*** 6 2 3 6 15 13 4 5 12 5 

Total 41 35 33 34 40 38 48 47 47 41 

CASUALTIES 
Fatalities ] 1 3 0 0 l 3 0 ] 0 
Injuries 2 [ 9 4 0 | 17 1] 2 3 


ACTIVITY NUMBERS 


Crude Oil Supply DRE LP DAS bd A Sues LORD EL A PT A PL EE © 
(10° cubic metres) 
Natural Gas Deliveries 65.4 71.1 11.4 12.1 11.8 90.9 96.4 99. D 105-45 109-6 
(10? cubic metres) 


Crude Oil and Natural 6.1 6.5 7.0 7.0 74 8.2 B38 = 86 8.9 9.2 
Gas Energy Equivalent 
(Exajoules) ***** 

Total Accidents 6.7 5.4 47 49 5.4 4.6 5.8 5.5 5.3 4.5 
per Exajoule 


1983-1989 data obtained from National Energy Board database. 

hvp: high vapour-pressure 

Other accidents: includes workplace and construction accidents, operator error, earth movements, and other 

miscellaneous/undetermined causes. 

Crude Oil Supply and Natural Gas Deliveries for 1992 are estimated. 

**%* | exaioule is approximately 26.2 x 10° cubic metres of crude oil or 26.9 x 10’ cubic metres of natural gas. 
I exajoule = 10 joules. 

(1992 data preliminary and subject to change) 

Source: Transportation Safety Board of Canada 
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a D: = RAIIWAY OCCURRENCES 


1983-1992 


1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 


Main-track Train | 
Collisions 29 17 14 14 12 10 9 eset Stu, 1] 
Main-track Train 
Derailments 202 213 176 148 130 101 112 102 106 121 
Crossing Accidents 567 595 606 524 459 502 469 386 406 374 
Train Coll. /Derail. in 
Yards/Spurs /Sidings / 
Industry 115 145 160 Le a 222 192 271 307 aa SET 


Collisions /Derailments 
Involving TMC/MWE * 53 45 39 27 28 RAS 23 24 10 


Employees/Passengers 
Struck by Rolling Stock 35 38 27 21 23 19 9 [2c 14 
Trespassers Struck by 
Rolling Stock 112 100 105 86 92 110 88 86 96 11] 
Total 1,113 1,153 1,127 1,004 955 977 896 886 962 918 
INCIDENTS oe | : 
Dangerous Goods 288 609 409 457 473 473 407 427 653 572 
Other 186 155 160 160 127 84 64 105 190 144 
Total - 474 764 569 617 600 557 471 532 843 716 


Million Train-miles ** 72.6 74 15.4 15.1 76.3 78.1 14.6 100 763 16.8 
Accidents/Million 
Train-miles 15:3 14.9 14.9 13.4 12.5 12.5 12.0 12.7 12.6 12.0 


Main-track Train Collisions 13 4 3 3 | 1 4 ] te ; 
Main-track Train Derailments 43 15 45 36 36 30 36 44 40 43 
Crossing Accidents 9 10 8 ] 13 1] ] 10 16 10 


Train Coll. /Derail. in Yards/ 
Spurs /Sidings /Industry 93 117 137. 167 201 205 175 259 293 249 


Fatalities 126 124 128 118 106 11 142 103 124 135 
Injuries 122 593 570 630 504 484 475 401 462 374 


* TMC Track Motor Car, MWE: Maintenance-of-way Equipment 
** 1990 - 1992 train-miles are estimated. 

(1992 data preliminary and subject to change) — 

Source: Transportation Safety Board of Canada 
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AIR OCCURRENCES 


1983-1992 | 


1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 


ACCIDENTS | : 


Canadian-registered 
Aircraft 507 454 . 43] 469 470 497 484 498 454 439 
Ultralight Aircraft 60 6] 49 52 42 29 36 36 38 40 


Foreign-registered Aircraft 22 36 28 26 42 26 26 25 30 25 


FATAL ACCIDENTS = | 


Canadian-registered 
Aircraft él 59 39 Go 6795 50 60 47 64 47 
Ultralight Aircraft 5 7 5 5 3 6 3 ] | 4 
Foreign-registered Aircraft 4 7 4 8 7 4 Ae Od 5 8 
FATALITIES 
Canadian-tegistered 
Aircraft 148 124 70 113 103 95 155 9] 373 19 
Ultralight Aircraft 6 8 7 5 4 8 3 10 8 ] 
Foreign-tegistered Aircraft 9 12 263 oy ce 10 4 4 3 12 19 
INJURIES (Serious) 
Canadian-registered 
Aircraft 19 86 86 92 72 53 86 59 54 66 
Ultralight Aircraft 23 13 19 22 15 6 11 12 12 12 


Foreign-egistered Aircraft 5 fl 4 5 / 7 1] 8 3 6 


INCIDENTS N/A 


CANADIAN-REGISTERED AIRCRAFT 


Flying Hours 

(Thousands)* 3447 3322 3256 3173 3322 3775 3671 3506 3270 3200 
Total Accident Rate 14.7 13.7 13.4 14.8 14.1 13.2 13.2 142 192 13: 
Fatal Accident Rate 1.8 1.8 V2 2.0 G7 123 1.6 1.3 2.0 1.5 


* 1991-1992 Flying hours are estimated. 
(1992 data preliminary and subject to change) 
Source: Transportation Safety Board of Canada 
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MARINE INVESTIGATIONS 


OCC. NO. 


M92L3001 
M92W1012 


M92W1022 


M92W1031 
M92L3008 


M92L3011 


M92M4023 


M92M4031 


M92L3015 


M92M4032 
M92C2007 
M92N5015 


M92W1055 


M92N5018 
M92W1057 


M92W1062 
M92H9004 


M92C2011 


M92W1066 — 


M92L3022 
M92L3028 


M92W1081 
M92W1100 


DATE 


92/01/20 
92/02/06 


92/03/12 


92/03/04 
92/05/23 


92/06/04 
92/06/07 
92/06/26 
92/06/30 


92/07/03 
92/07/05 
92/07/08 


92/08/09 


92/08/11 
92/08/13 


92/08/14 
92/08/26 


92/08/28 
92/08/29 


92/09/04 


92/09/28 


92/10/04 
92/12/21 


VESSEL(S) 


LE SAULE N°1 


ROYAL VANCOUVER 
and QUEEN OF SAANICH 


QUEEN OF ALBERNI 
and SHINWA MARU 


OPEN RENTAL BOAT 
AMELIA DESGAGNES 


CAVALIER GRAND 
FLEUVE 


CONCERT EXPRESS 


RYAN ATLANTIC 
and CONNIE & SISTERS I 


FEDERAL ST. CLAIR 


SUITS ME FINE II 
NO NAME 
SIR WILFRED GRENFELL 


PROMOTER and 
WALDERO 


SFV (CFV-083866) 


QUEEN OF NEW 
WESTMINSTER 


QUEEN OF SIDNEY 
NT 1019 


RALPH MISENER 


NAND ANANT and 
CARMANAH N'1 


LE PERROQUET DE MER 


IRVING CANADA and 
HMCS TERRA NOVA 


SIGNAL I 
PORCUPINE 


LOCATION 
Trois-Riviéres, Québec 


Vancouver, B.C. 
Roberts Bank, B.C. 


Ucluelet, B.C. 


St. Lawrence 
Seaway, Ont. 


Riviére-du-Loup, 


Québec 
Halifax Harbour, N.S. 


McNutts Island Light, 
N.S. 


St. Lawrence River, N.S. 


Ciboux Island, N.S. 
Providence Bay, Ontario 
St. John’s, Nfld. 


Johnstone Strait, B.C. 


St. Lewis, Labrador 
Georgia, B.C. 


Powell River, B.C. 


Mackenzie River, 
N.W.T. 


Sarnia, Ontario 
Barkley Sound, B.C. 


Mingan, Québec 


Ile Rouge, Québec 


Ingenika, B.C. 
E. Jeddore, N.S. 


OWNER 
SOCANAV Inc. 


Canadian Fast Ferries 
Corp./B.C. Ferry Corp. 


Central and Eastern Trust 
Co./B.C Ferry Corp. 


Island West Resort 


Transport Desgagnés Inc. 


Les Investissements 
Navimex Inc. 


Walleniusrederierna 


Clearwater Atlantic 
Seafoods Inc./ 
Willie Francis Mackay 


Federal Pacific (Liberia) 
Ltd. 


Eugene Patrick Christie 
Jacques Clements 


The Minister of 
Transport 


Promoter Marine Ltd./ 
Walter Thomas Carr 


Edward Poole 
B.C. Ferry Corp. 


B.C. Ferry Corp. 


Northern Transportation 
Company Ltd. 


Misener Holdings Ltd. 


Essar Shipping Ltd./Cape 
Beale Fishing Co. Ltd. 


La tournée des Iles Inc. 


Tanker ‘C’ Ltd./ 
Minister of National 
Defence 


Bill Van Somer 


Simeon John Keeping 
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COMMODITY PIPELINE INVESTIGATIONS 


OCC. NO. 


P91H0041 


P92S0001 


P92T0005 


OCC. NO. 


R92D0016 
R92V0061 
R92D0065 
R92T0138 
R92T0144 
R92V0126 
R92T0183 
R92H0027 
R92D0111 
R92T0242 
R92C0073 
R92W0300 
R92E0151 
R92W0307 


DATE 


91/12/08 


92/02/13 


92/07/15 


TYPE 


¢ Pipeline 
Rupture 

¢ Stress Corrosion 
Cracking 


e Material 
Failure 


¢ Pipeline Rupture 
° Stress Corrosion 
Cracking 


LOCATION 


Cardinal, Ont. 


Windsor 
Terminal, 
Windsor, Ont. 


Potter, Ont. 


RAIL INVESTIGATIONS 


DATE 


92/02/11 
92/04/02 
92/04/30 
92/05/25 
92/05/28 
92/06/18 
92/07/19 
92/08/17 
92/08/19 
92/09/01 
92/09/10 
92/12/18 
92/12/22 
92/12/30 


TYPE 


Crossing Collision 
Rear-end Collision 
Yard Collision 
Freight Derailment 
Employee Fatality 
Employee Fatality 
Derailment 
Trespasser Fatality 
Freight Derailment 
Near Collision 
Fire in Rolling Stock 
Derailment w/DG 
Derailment 
Derailment 


LOCATION 


Mile 34.72 Kingston Sub. 
Mile 78.0 Shuswap Sub. 
Mile 146.2 St. Laurent Sub. 
Mile 101.0 Caramat Sub. 
Mile 197.0 Belleville Sub. 
Mile 151.9 BN 9th Sub. 
Mile 135.0 Caramat Sub. 
Mile 5.6 Smiths Falls Sub. 
Mile 30 Kingston Sub. 
Mile 33-37 Guelph Sub. 
Mile 7.9 Crowsnest Sub. 
Mile 40 Rivers Sub. 

Mile 67.3 Edson Sub. 
Mile 91.8 Rivers Sub. 


OPERATOR 


TransCanada 
Pipelines Ltd. 


Amoco Canada 
Petroleum 
Company Ltd. 


TransCanada 
Pipelines Ltd. 


OPERATOR 


VIA/CN 
CP 
CN 
CN 
CP 
CN 
CN 
VIA/CN 
CN 
VIA/CN 
CP 
CN 
CN 
CN 
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AIR INVESTIGATIONS 


OCC. NO. DATE 


A92Q0001 
A9200004 


A9200013 


A92P0008 
A92P0015 


A92C0020 


A92H0003 


A92P0030 


A92W0032 


A92C0048 


A92P0047 


A9200110 
A9200119 
A92A0069 


A92Q0064 


A92P0073 


A92H0009 


A92A0081 


92/01/02 
92/01/12 


92/01/15 


92/01/19 
92/01/27 


92/02/05 


92/02/17 


92/02/26 


92/03/05 


92/03/19 


92/03/22 


92/03/31 


92/04/10 


92/04/13 


92/04/16 


92/04/21 


92/04/22 


92/04/29 


TYPE 


Norman Aviation, Nordic II 
Piper Aircraft, PA-30 


McDonnell Douglas, 
DC-9-32 


A. Redekop, Piel Emeraude 
Beech Aircraft, D18S 
Beech Aircraft, D18S 
Boeing of Canada, DHC-8 
Avions de Transport, 


ATR 42-300 


Cessna Aircraft, 310F 


Cessna Aircraft, 182] 


De Havilland, DHC-6-300 


Piper Aircraft, PA-22-108 
Piper Aircraft, PA-23-250 
Ken Brock Manufacturer, 
K3-3 


Beech Aircraft, 60 


Piper Aircraft, PA-34-200T 


Spectrum Aircraft, 
Beaver 550 


Boeing Company, 737-200 
Avions Marcel, Falcon 50 


Beech Aircraft, 100 
Boeing of Canada, 
DHC-8-102 


LOCATION 


St-Gabriel, Québec 


Toronto Island, Ont. 


Toronto/Lester B. 
Pearson, Ont. 


Stave Lake, B.C. 
Departure Bay, B.C. 


Little Grand Rapids, 
Manitoba 


Montreal/Dorval, 
Québec 

Siwash Rock 
Mountain, B.C. 


Hanna, Alberta 


Red Lake Airport, 
Ont. 


Pender Island, B.C. 
London, Ont. 
Nighthawk Lake, 
Ont. 


Fredericton, N.B. 


Latuque, Québec 


Quesnel, B.C. 


Toronto/Lester B. 
Pearson, Ont. 


Halifax, N.S. 


OPERATOR 


Private Operator 
Private Operator 


Air Canada 


Private Operator 


Air Rainbow Ltd. 
Ministic Air Ltd. 


Air Atlantic 
Private Operator 


Northwestern 
Air Lease Ltd. 


Private Operator 


Bearskin Lake 
Air Service Ltd. 


Private Operator 


Master Dale 
Investments 


Private Operator 


New Brunswick 
Government 


Air B.G.M. Inc. 


Private Operator 


Canadian Airlines 
International 
Reynolds Metals 
Company 


Voyageur Airways 
Limited 
Air Nova 


TRANSPORTATION SAFETY BOARD OF CANADA 


OCC. NO. 


A9200144 


A92H0010 


A92H0013 


A92P0099 


A92W0087 


A9200174 


A92Q0082 


A92W0088 


A92C0085 
A92P0117 


A92A0110 


A92Q0107 
A92W0113 


A92P0146 


A9200236 


A92Q0118 


A92P0152 


A92W0133 


A9200250 


ANNUAL REPORT 1992 


AIR INVESTIGATIONS 


DATE 
92/05/02 


92/05/04 


92/05/07 


92/05/14 


92/05/16 


92/05/17 
92/05/17 


92/05/17 


92/05/17 
92/06/03 


92/06/05 


92/06/14 
92/06/18 


92/06/27 


92/07/01 


92/07/05 


92/07/05 


92/07/08 


92/07/14 


TYPE 


Bell Helicopter, 2048 


Swearingen Av, Metro 
Boeing of Canada, DHC-8 


Swearingen Ave, Merlin IV 


British Aeros, BA 146-200 


Sikorsky Aircraft, S-76A 
De Havilland, DHC-8-102 


Piper Aircraft, PA-28 


Cessna Aircraft, 152 


Wagalro, Cuby 
Davis, DA-2A 


Scheibe-Flugz, SF-29 


Cessna Aircraft, 150 F 
Glaser-Dirks, DG-400 


De Havilland, DHC-6-200 


Piper Aircraft, PA-18-150 
Bell Helicopter, 206L-3 


Ted R. Smith A, 
Aerostar 600 


Piper Aircraft, PA-12 


Aeronca Manufacturer, 
11AC 


Cessna Aircraft, 182L 


Piper Aircraft, 
PA-28RT-201T 


Cessna Aircraft, 185 


LOCATION 
Oakville, Ont. 


Halifax Int’] 
Airport, N.S, 


Vancouver Int’] 
Airport, B.C. 


Tumbler Ridge, B.C. 


Innisfail, Alberta 


Wawa, Ont. 
St-Guillaume, Québec 


Medicine Hat, 
Alberta 


Montmartre, Sask. 


Kindersley Creek, B.C. 


Davis Inlet, Nfld./ 
Labrador 


Parent, Québec 
High Prairie, Alberta 


Golden, B.C. 


Mellon Lake, Ont. 


Dolbeau, Québec 


Prince George, B.C. 


Edson, Alberta 


Elliot Lake, Ont. 


OPERATOR 


Canadian Helicopters 
Limited 

Private Operator 
Private Operator 
Private Operator 
Private Operator 


Private Operator 
Private Operator 


Private Operator 


Cargary Flight 
Training Centre 


Private Operator 
Private Operator 


Blue Thermal 
Soaring Association 


Private Operator 
Private Operator 


Labrador Airways 
Limited 


Private Operator 
Marlin Helicopters Inc. 


Conair Aviation Limited 


Private Operator 


Private Operator 


Private Operator 


Placo Manufacturing 
Limited 


Private Operator 


ANNUAL REPORT 1992 


AIR INVESTIGATIONS 


OCC. NO. 
A92H0022 


A92Q0129 
A9200268 


A92H0028 


A92C0138 


A92W0156 
A92C0143 


A92W0165 


A92C0144 


A92P0187 


A92P0191 
A92W0172 
A92Q0161 


A92W0177 
A92C0154 


A92C0155 


A92C0156 


A92W0181 


A92P0207 


DATE 


92/07/14 


92/07/15 
92/07/24 


92/07/25 


92/07/27 


92/07/30 
92/08/08 


92/08/08 


92/08/09 


92/08/15 


92/08/18 
92/08/18 
92/08/21 


92/08/24 


92/08/27 


92/08/30 


92/08/30 


92/08/30 


92/09/04 


TYPE | 


Piper Aircraft, PA-31 
Cessna Aircraft, 152 


Beaver RX Ent 
De Havilland, DHC-2 MK I 


British Aerospace, BA 31-12 
McDonnell Douglas, DC-9-32 
McDonnell Douglas, DC-9-32 
Airbus Industry, A320-211 


Piper Aircraft, PA-31T3 


Fokker Aircraft, F.28 MK 1000 
Cessna Aircraft, A185 F 


Pilatus Flugz, PC-68 


Champion Aircraft, 7ECA 


Hughes Helicopter, 
369D (500) 


Beech Aircraft, 36 
Taylorcraft I, BC-12D 
De Havilland, DHC-3 


Hughes Helicopter, 369D 
De Havilland, DHC-4A 


Cessna Aircraft, 180 


Haseloh, RAF-2000 


Cessna Aircraft, 206 


Cessna Aircraft, 185 


LOCATION 
Québec Airport, 
Québec 

Rouyn, Québec 
Unegam Lake, Ont. 


Toronto/Lester B. 
Pearson, Ont. 


Thunder Bay Airport, 
Ont. 


Calgary, Alberta 
Tulon, Manitoba 


Carvel Drop Zone, 
Alberta 


McGregor, Manitoba 


Green Mountain, 
BG. 


Prince George, B.C. 
Fort Nelson, B.C. 
Schefferville, Québec 
Exeter Lake, N.W.T. 
Gimly Industrial, 
Manitoba 

Sabaskong Bay, Ont. 
Kindersley, Sask. 


Peace River, Alberta 


Tsacha Lake, B.C. 


OPERATOR 


Private Operator 
Private Operator 


Private Operator 
Chapleau A.S. 


Canadian Partners 
Air Canada 
Air Canada 
Air Canada 


Bearskin Lake Air 
Service Limited 


Time Air Limited 
Private Operator 


Roberts Air 
Venture Limited 


Private Operator 


Pemberton Helicopter 
Services Limited 


Private Operator 
Private Operator 
Air Saguenay Inc. 


Trans North Turbo 
Air Limited 


Trans North Turbo 
Air Limited 


Private Operator 


Rotary Air Force 
Marketing Inc. 


Private Operator 


Avnorth Aviation 
Limited 
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AIR INVESTIGATIONS 


OCC. NO. DATE 


A9200321 
A92P0212 


A92P0213 


A92P0218 


A92H0029 


A9200354 


A92A0202 


A92P0234 


A92Q0211 


A92Q0214 


A92P0248 


A92H0030 
A92C0189 
A92A0230 
A92H0032 
A9200407 


A92H0035 


92/09/05 
92/09/07 


92/09/12 


92/09/21 


92/09/29 


92/10/02 


92/10/02 


92/10/05 


92/10/06 


92/10/12 


92/10/20 


92/10/29 


92/11/09 


92/11/13 


92/11/16 


92/11/28 


92/12/30 


TYPE 
Grumman American, AA-5B 
Cessna Aircraft, TU 206 G 


Cessna Aircraft, 206 


Cessna Aircraft, 185 


Bell Helicopter, 206B 
McDonnell Douglas, 
MD369E 

Aces High Light, Cuby II 
McDonnell Douglas, 
DC-10-30 

Boeing Company, 747-1008 


Cessna Aircraft, 182C 


Aviasud Engine, Mistral 


Piper Aircraft, PA-31 


Navion Aircraft, Navion 
British Aerospace, BA 31-12 
Lockheed Aircraft, 
L-1011-385 

Beech Aircraft, 3N 


Piper Aircraft, PA-31 


Piper Aircraft, PA-31T 


Boeing Company, 767-233 


Boeing Company, 767-200 


LOCATION 
Oakville, Ont. 
Campbell River, B.C. 


Silver Hilton Lake, 
BiG; 


Gun Lake, Ont. 


Niagara Falls, Ont. 


Talbotville, Ont. 


Dotty Intersection, 
Atlantic Ocean 


Penticton, B.C. 


St-Lambert, Québec 


Iles-de-la-Madeleine, 
Québec 


Hope, Ont. 
Toronto/Lester B. 
Pearson, Ont. 
Red Lake, Ont. 
Fredericton, N.B. 
Oshawa Airport, 
Ont. 


Toronto/Lester B. 
Pearson, Ont. 


Moosonee, Ont. 


OPERATOR 


Private Operator 
Private Operator 


Central Mountain 


Air Services Limited 


W. French Log 
Industries Limited 


Niagara Helicopters 


Limited 


Rainbow Helicopters Inc. 


Aces High Light 
Aircraft Limited 


Lufthansa German 


Airlines 


United Air Lines Inc. 


Metro Tech Systems 


Limited 


Private Operator 


Les Ailes de Gaspé Inc. 


Private Operator 


Ontario Express Limited 


Air Transat Inc. 


Wild Country Airways 


Provincial Airlines 


Limited 


Skycraft Air 
Transport Inc. 


Air Canada 


American Airlines 
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TSB OFFICES 


HEAD OFFICE 


HULL, QUEBEC 


Place du Centre 

4" Floor 

200 Promenade du Portage 
Hull, Quebec 


Phone (819) 994-3741 
Facsimile (819) 997-2239 


MAILING ADDRESS 


P.O. Box 9120 

Alta Vista Terminal 
Ottawa, Ontario 
K1G 3T8 


ENGINEERING BRANCH 


Engineering Laboratory 
Building U-100 

NRC Compound, Uplands 
Ottawa, Ontario 


Phone (613) 998-8230 
24 Hours (613) 998-3425 
Facsimile (613) 998-5572 


REGIONAL OFFICES 
ST. JOHN’S, NEWFOUNDLAND 


Marine 

Ground Floor 

Bally Rou Place 

280 Torbay Road 

St. John’s, Newfoundland 
A1A 3W8 


Phone (709) 772-4008 
Facsimile (709) 772-5806 


GREATER HALIFAX, NOVA SCOTIA 


Marine 

Metropolitan Place 

11% Floor 

99 Wyse Road 
Dartmouth, Nova Scotia 
B3A 485 


Phone (902) 426-2348 
24 Hour (902) 426-6030 
Facsimile (902) 426-5143 


MONCTON, NEW BRUNSWICK 


Pipeline, Rail and Air 

310 Baig Boulevard 
Moncton, New Brunswick 
E1E 1C8 


Phone (506) 851-7141 
24 Hour (506) 851-7381 
Facsimile (506) 851-7467 


GREATER MONTREAL, QUEBEC 


Pipeline, Rail and Air 
185 Dorval Avenue 
Suite 403 

Dorval, Quebec 

H9S 5J9 


Phone (514) 633-3246 
24 Hour (514) 633-3246 
Facsimile (514) 633-2944 


TRANSPORTATION SAFETY BOARD OF CANADA 


GREATER QUÉBEC, QUEBEC 


Marine, Pipeline and Rail 
1091 Chemin St. Louis 
Room 100 

Sillery, Quebec 

G1S 1E2 


Phone (418) 648-3576 
Facsimile (418) 648-3656 


GREATER TORONTO, ONTARIO 


Marine, Pipeline, Rail and Air 
23 East Wilmot Street 
Richmond Hill, Ontario 

L4B 1A3 


Phone (416) 771-7676 
24 Hour (416) 676-4509 
Facsimile (416) 771-7709 


PETROLIA, ONTARIO 


Pipeline and Rail 
4495 Petrolia Street 
P.O. Box 1599 
Petrolia, Ontario 
NON 1RO 


Phone (519) 882-3703 
Facsimile (519) 882-3705 


_ WINNIPEG, MANITOBA 


Pipeline, Rail and Air 
335 - 550 Century Street 
Winnipeg, Manitoba 
R3H 0Y1 


Phone (204) 983-5991 
24Hour (204) 983-8338 
Facsimile (204) 983-8026 


ANNUAL REPORT 1992 
AEE em 


EDMONTON, ALBERTA 


Pipeline, Rail and Air 
17803 - 106 A Avenue 
Edmonton, Alberta 
T5S 1V8 


Phone (403) 495-3865 
24 Hour (403) 495-3999 
Facsimile (403) 495-2079 


CALGARY, ALBERTA 


Pipeline and Rail 

Sam Livingstone Building 
510 - 12" Avenue SW 
Room 210, P.O. Box 222 
Calgary, Alberta 

T2R 0X5 


Phone (403) 299-3911 
Facsimile (403) 299-3913 


GREATER VANCOUVER, BRITISH COLUMBIA 


Marine, Pipeline, Rail and Air 
4 - 3071 Number Five Road 
Richmond, British Columbia 
V6X 2T4 


Phone (604) 666-5826 
24 Hour (604) 666-5826 


Facsimile (604) 666-7230 
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